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(54) Hinge mechanism of portable phone 

(57) In a portable phone including a phone body, a 
cover, and a hinge mechanism adapted to mechanically 
couple the cover to the phone body, the hinge mecha- 
nism including at least one hinge module mounted to 
the phone body and adapted to hinge the cover with 
respect to the phone body for opening and closing the 
cover. The hinge module includes a hinge housing hav- 
ing a bottom wall, and a pair of opposite lateral end 
walls spaced from each other in a rotating axis direction, 
one of the lateral walls having a hole, the hinge housing 
being completely opened at an upper end thereof and 
also having a pair of opposite longitudinal end walls 
spaced from each other in a direction normal to the 
rotating axis direction, a hinge shaft having a mountain- 
shaped portion provided with a pair of opposite cam 
surfaces at one longitudinal portion thereof and a shaft 
portion at the other longitudinal portion thereof, the 
hinge shaft being arranged in the hinge housing in such 
a fashion that the shaft portion extends through the hole 
of the hinge housing outwardly from the hinge housing 
and is coupled to the cover, so that it rotates together 
with the cover, a hinge cam arranged in the hinge hous- 
ing in such a fashion that it faces the hinge shaft in the 
rotating axis direction, the hinge cam having, at one lon- 
gitudinal portion thereof, a pair of mountain-shaped pro- 
trusions respectively provided with facing cam surfaces 
defining a valley-shaped portion therebetween, and, at 
the other longitudinal portion thereof, a mounting protru- 



sion extending in the rotating axis direction, the hinge 
cam engaging at the valley-shaped portion with the 
mountain-shaped portion of the hinge shaft in such a 
fashion that it slides straight in the rotating axis direction 
in accordance with the rotation of the hinge shaft, and a 
hinge spring arranged in the hinge housing in the rotat- 
ing axis direction to urge the hinge cam toward the 
hinge shaft in the rotating axis direction. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

[0001] The present invention relates to a portable 
phone, and more particularly to a hinge mechanism of a 
flip type or folder type portable phone adapted to 
mechanically couple a flip cover or folder to a phon io 
body. 

2. Description of the Related Art 

[0002] Portable phones are portable communication is 
terminals such as cellular phones, hand-held phones 
(HHPs), CT-2 phones, and personal communication 
service (PCS) phones. Such portable communication 
terminals have a communication function for conducting 
radio communications with a base station. 20 
[0003] Currently, developments of such portable com- 
munication terminals are kept in pace with the tendency 
of electronic elements to provide a high sound sensitiv- 
ity, a compactness and a lightness. For portable 
phones, there are a bar type construction, a flip type 25 
construction, and a folder type construction. 
[0004] Although the bar type, flip type and folder type 
portable phones are currently used, the tendency 
toward the use of fflp type or folder type portable phones 
is increasing gradually. The reason why the use of f Bp so 
type or folder type portable phones is increasing cur- 
rently is because a flip cover or folder coupled to a 
phone body serves to protect a plurality of keys on the 
phone body, thereby preventing erroneous operations of 
those keys, while serving as a reflecting plate for con- 35 
centrating sound, thereby enhancing the sound sensi- 
tivity. In addition, the flip type or folder type construction 
is advantageous in terms of a compactness in the 
phone body in that a microphone unit or speaker unit 
can be installed on the ftp cover or folder. 40 
[0005] Typically, flip type portable phones have a con- 
struction including a phone body, a ffip cover, and a 
hinge mechanism adapted to mechanically couple the 
flip cover to the phone body. Such fOp type portable 
phones are designed so that its operation mode is auto- 4s 
matically switched between a conversation mode and a 
call waiting mode in accordance with open and closed 
states of the ffip cover. On the other hand, folder type 
portable phones typically have a construction including 
a phone body, a folder, and a hinge mechanism adapted so 
to mechanically and electrically couple the folder to the 
phone body. 

[0006] Although the current tendency of portable 
phones is to provide a more compact phone construc- 
tion, this is limited because it is necessary to ensure a ss 
distance for portable phones corresponding to trie dis J " 
tance between the mouth and ear of the user. In porta- 
ble phones, a distance of about 14 cm or more should 



be maintained between a voice transmitter, on which a 
microphone unit is Installed, and a voice receiver, 
namely, an ear piece on which a speaker is installed. 
The distance between the voice transmitter and voice 
receiver is so called a "conversation distance". In order 
to provide a compact phone body while solving the limi- 
tation resulting from the necessity of the conversation 
distance, an arrangement has been proposed in which 
the microphone unit is installed on the flip cover in the 
case of flip type portable phones. For the same pur- 
pose, in the case of folder type portable phones, an 
arrangement has been proposed in which the speaker 
is installed on the folder, along with an LCD unit. 
[0007] A hinge mechanism for the above mentioned 
folder type portable phones is disclosed in U.S. Patent 
No 5,628,089 issued to Scott R. Wilcox et a!, assigned 
to Motorola. Inc. U.S.A., and entitled "RADIOTELE- 
PHONE HAVING A SELF CONTAINED HINGE". How- 
ever, the hinge mechanism disclosed in this patent has 
the following problems. 

[0008] The hinge mechanism disclosed in the U.S. 
Patent No 5 628,089 includes a can to which a spring, a 
cam, and a cam follower are assembled in this order. 
The hinge mechanism is installed on a phone body at 
one side of the phone body. However, the hinge mecha- 
nism disclosed in the U.S. Patent No 5,628,089 involves 
an instability in the opening and closing operations of a 
cover hingably coupled to the phone body by means of 
the hinge mechanism: Also, there is an unbalance in the 
force applied to the cover. Such problems result from 
only the fact that the hinge mechanism is arranged at 
only one side portion of the phone body, thereby caus- 
ing a structural unbalance. Furthermore, the cover may 
be damaged by an excessive force frequently applied 
thereto. In this case, the cap may be frequently sepa- 
rated from the can by virtue of an excessive force of the 
spring applied thereto. Such a separation of the cap 
from the can may result in a malfunction in the opening 
and closing operations of the cover. The disclosed cap 
has a very weak construction insufficient to withstand 
the force of the spring. 

[0009] Moreover, the spring disclosed in the U.S. Pat- 
ent No 5,628,089 is too strong to make an easy assem- 
bling thereof. This results in a degradation in the 
workability in the assembling of the entire elements of 
the mechanism. In addition, there is an adverse affect 
on the operabifity of the cover. 
[0010] Meanwhile, a hinge mechanism for flip type 
portable phones is disclosed in U.S. Patent No. 
5,697,124 issued to Jong Gab Jung, assigned to Sam- 
sung Electronics Co., Ltd., Korea, and entitled "HINGE 
MECHANISM FOR FOLDABLE ELECTRONIC APPA- 
RATUS". However, the hinge mechanism disclosed in 
this patent has the following problems. 
[0011] The hinge mechanism cfisdosed in the U.S. 
Patent No 5,697,124 includes a pair of hinge modures 
installed in a receiving part of a phone body in a sym- 
metric fashion. Each hinge module includes a hinge 
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shaft, a hinge cam. a spring, and a hinge cover assem- 
bled together in a hinge housing. However, the hinge 
mechanism occupies a large space because its hinge 
modules, which consist of a plurality of elements, 
should be arranged in a symmetric fashion. For this rea- s 
son, this construction adversely affects the compact- 
ness of the phone body. 

[001 2] Furthermore, there is a degradation in produc- 
tivity and a degradation in the efficiency of the assem- 
bling process because the hinge mechanism includes w 
two hinge modules each consisting of a large number of 
elements (the hinge housing, the hinge shaft, the hinge 
cam, the spring, and the hinge cover). 
[0013] Moreover, the springs of the hinge modules 
disclosed in the U.S. Patent No 5,697,124 are too is 
strong to make an easy assembling thereof. Due to 
such a strong spring force, the hinge covers may be fre- 
quently separated or damaged, thereby causing the 
springs to become dsengaged or be lost 

20 

SUMMARY OF THE INVENTION 

[0014] Accordingly, the present invention has been 
made in view of the above mentioned problems, and an 
object of the present invention is to provide a hinge 25 
mechanism of a portable phone which is capable of 
achieving an improvement in the efficiency of the 
assembling process. 

[0015] Another object of the invention is to provide a 
hinge mechanism of a portable phone which is advanta- so 
geous in regard to the compactness. 
[0016] Another object of the invention is to provide a 
hinge mechanism of a portable phone which eliminates 
the use of constituting elements, such as an independ- 
ent hinge cover or cap, adapted to support a spring, 35 
thereby achieving a high reliability in the opening and 
closing operations of a folder. 

[0017] Another object of the invention is to provide a 
hinge mechanism of a portable phone which is capable 
of achieving stable opening and closing operations of a 40 
folder. 

[0018] Another object of the invention is to provide a 
hinge mechanism of a portable phone which has a con- 
struction capable of mounting a magnet thereto 
[0019] In accordance with the present invention, these 45 
objects are accomplished by providing in a portable 
phone including a phone body, a cover, and a hinge 
mechanism adapted to mechanically couple the cover 
to the phone body, the hinge mechanism comprising: at 
least one hinge module mounted to said phone body so 
and adapted to hinge said cover with respect to said 
phone body for opening and closing said cover, said 
hinge module comprising: a hinge housing having a bot- 
tom wall, and a pair of opposite lateral end walls spaced 
from each other in a rotating axis direction, one of said 55 
lateral walls having a hole; said hinge housing being 
completely opened at an upper end thereof and also 
having a pair of opposite longitudinal end walls spaced 



from each other in a direction normal to said roiating 
axis direction: a hinge shaft having a mountain-shaped 
portion provided with a pair of opposite cam surfaces at 
one longitudinal portion thereof and a shaft portion at 
the other longitudinal portion thereof said shaft portion 
being provided at a free end thereof with a pair of oppo- 
site circumferential flat surfaces and a pair of opposite 
circumferential curved surfaces, said hinge shaft being 
arranged in said hinge housing in such a fashion that 
said shaft portion extends through said hole of said 
hinge housing outwardly from said hinge housing and is 
coupled to said cover, so that it rotates together with 
said cover; a hinge cam arranged in said hingo housing 
in such a fashion that it faces said hinge shaft in said 
rotating axis direction, said hinge cam having, at one 
longitudinal portion thereof, a pair of mountain-shaped 
protrusions respectively provided with facing cam sur- 
faces defining a valley-shaped portion therebetween, 
and, at the other longitudinal portion thereof a mounting 
protrusion exterxfing in said rotating axis direction, said 
hinge cam engaging at said valley-shaped portion with 
said mountain-shaped portion of said hinge shaft in 
such a fashion that it slides straight in said rotating axis 
direction in accordance with said rotation of said hinge 
shaft; a hinge spring arranged in said hinge housing in 
said rotating axis direction in such a fashion that it is 
mounted to said mounting protrusion of said hinge cam 
at one end thereof and is in contact with the other lateral 
end wall of said hinge housing at the other end thereof, 
said hinge spring serving to urge said hinge cam toward 
said hinge shaft in said rotating axis direction; and 
means for guiding said straight sliding movement of said 
hinge cam in said rotating axis direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The foregoing and other objects, features and 
advantages of the present invention will become more 
apparent from the following detailed description when 
taken in conjunction with the accompanying drawings in 
which: 

Fig. 1 is a perspective view illustrating a flip type 
portable phone which is in an off-hook state; 
Fig. 2 is a perspective view illustrating the flip type 
portable phone which is in an on-hook state; 
Fig. 3 is a plan view of hinge modules having a con- 
figuration according to a first embodiment of the 
present invention, illustrating a state in which the 
hinge modules are mounted in a receiving portion 
provided at a lower casing frame of a phone body; 
Fig. 4 is a perspective view illustrating one hinge 
module according to the first embodiment of the 
present invention in an assembled state; 
Rg. 5 is an exploded perspective view illustrating 
the hinge moxiute shown In Rg. 4; 
Rg. 6 is a cross-sectional view illustrating the 
assembled hinge module of Rg. 4; 
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Rg. 7 is a perspective view Hiustrating a process for 
assembling a flip cover to the hinge mechanism 
according to the first embodiment of the present 
invention; 

Fig. 8 is a cross-sectional view taken along the line s 
X - X of Fig. 3, illustrating a state in which two hinge 
modules are mounted in a symmetrical manner in a 
receiving portion of a hinge arm included in the 
phone body; 

Fig. 9 is a cross-sectional view similar to Rg. 8. w 
illustrating a state in which two hinge modules are 
mounted in an asymmetrical manner in the receiv- 
ing portion of the hinge arm; 
Rg. 10 is a cross-sectional view similar to Rg. 8 
illustrating a state in which only one hinge module is is 
mounted in the receiving portion of the hinge arm; 
Rg. 1 1 is a cross-sectional view illustrating a state 
in which a flip cover is mounted to two hinge mod- 
ules according to the first embodiment of the 
present 20 
Rg. 12 is a perspective view illustrating a hinge 
module having a configuration according to a sec- 
ond embodiment of the present invention; 
Rg. 13 is an exploded perspective view illustrating 
the hinge module according to the second emtxxfi- 25 
ment of the present invention; 
Rg. 14 is a perspective view illustrating a hinge 
module having a configuration according to a third 
embodiment of the present invention; 
Rg. 15 is an exploded perspective view illustrating 30 
the hinge module according to the third embodi- 
ment of the present invention; 
Rg. 16 is a bottom view of hinge modules having a 
configuration according to a fourth embodiment of 
the present invention, illustrating a state in which as 
the hinge modules are mounted in a symmetrical 
manner in the receiving portion defined in the upper 
casing frame of the phone body. 
Rg. 17 is an exploded perspective view illustrating 
the configuration of one hinge module according to 40 
the fourth embodiment of the present invention; 
Rg. 18 is a perspective view illustrating one hinge 
module according to the fourth embodiment of the 
present invention in an assembled state; 
Rg. 19 is a cross-sectional view illustrating the 45 
assembled hinge module of Rg. 18; 
Rg. 20 is a cross-sectional view taken along the 
One X - X of Rg. 16, illustrating a state in which two 
hinge modules are mounted in a symmetrical man- 
ner in the receiving portion of the phone body; so 
Rg. 21 is a cross-sectional view similar to Rg. 20, 
illustrating a state in which two hinge modules are 
mounted in an asymmetrical manner in the receiv- 
ing portion of the phone body; 
Rg. 22 is a cross-sectional view similar to Rg. 20 55 
Dlustrating a state in which only one hinge module is 
mounted in the receiving portion of the phone body; 
Rg. 23 is a perspective view illustrating an assem- 



bled stale of a hinge module having a configuration 
according to a fifth embodiment of the present 
invention; 

Rg. 24 is a perspective view illustrating the hinge 
module according to the fifth embodiment of the 
present invention in which the hinge cover is sepa- 
rated from the hinge housing; 
Rg. 25 is a perspective view illustrating an assem- 
bled state of a hinge module having a configuration 
according to a sixth embodiment of the present 
invention; 

Rg. 26 is a perspective view illustrating the hinge 
module according to the sixth embodiment of the 
present invention in which the hinge cover is sepa- 
rated from the hinge housing; 
Rg 27 is a perspective view illustrating an on-hook 
state of a folder type portable phone equipped with 
a hinge mechanism having a configuration accord- 
ing to a seventh emborjment of the present inven- 
tion; 

Rg. 28 is a perspective view illustrating an off-hook 
state of the folder type portable phone equipped 
with a hinge mechanism according to the seventh 
embodiment of the present invention; 
Rg. 29 is a partially broken plan view illustrating a 
folder mounted with the hinge mechanism accord- 
ing to the seventh embodiment of the present 
invention; 

Rg. 30 is a cross-sectional view taken along the 
lineX-Xof Rg.29; 

Rg. 31 is an exploded perspective view illustrating 
the configuration of a hinge module according to 
the seventh embodiment of the present invention; 
Rg. 32 is a front view taken in a direction indicated 
by the arrow D in Rg. 31 ; 

Rg. 33 is a perspective view illustrating a process 
for assembling a folder to the hinge mechanism 
according to the seventh embodiment of the 
present invention; 

Rg. 34 is a cross-sectional view illustrating a state 
in which the folder is assembled with the hinge 
modules according to the seventh embodiment of 
the present invention; 

Rg. 35 is a partially broken plan view illustrating the 
folder mounted with a hinge mechanism according 
to an eighth embodiment of the present invention. 
Rg. 36 is a cross-sectional view taken along the 
line X-Xof Fig. 35; 

Rg. 37 is an exploded perspective view illustrating 
a hinge module having a configuration according to 
an eighth embodiment of the present invention; 
Rg. 38 is a perspective view illustrating an assem- 
bled state of the hinge module according to the 
eighth embodiment of the present invention; 
Rg. 39 is a cross-sectional view illustrating the 
hinge module according to the eighth embodiment 
of the present invention; 

Rg. 40 is a perspective view illustrating an on-hook 
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state of a folder type portable phone equipped with 
a hinge mechanism according to a ninth embodi- 
ment of the present invention; 
Fig. 41 is a perspective view illustrating an off-hook 
state of the folder type portable phone equipped s 
with the hinge mechanism according to the ninth 
embodiment of the present invention; 
Fig. 42 is a plan view illustrating a state in which the 
hinge module according to the ninth embodiment of 
the present invention is mounted to the upper cas- io 
ing frame of the phone body; 
Fig. 43 is a bottom view illustrating the hinge mod- 
ule according to the ninth embodiment of the 
present invention mounted to the upper casing 
frame; is 
Fig. 44 is an exploded perspective view illustrating 
the configuration of the hinge module according to 
the ninth embodiment of the present invention; 
Fig. 45 is a cross-sectional view illustrating an 
assembled state of the hinge module according to 20 
the ninth embodiment of the present invention; 
Fig. 46 is a plan view illustrating an assembled state 
of the hinge module according to the ninth embodi- 
ment of the present invention; 

Fig. 47 is a cross-sectional view taken along the 25 
lineX-Xof Rg42; 

Fig. 48 is a cross-sectional view illustrating a state 
in which the folder is assembled with the hinge 
mechanism according to the ninth embodiment of 
the present invention; 30 
Fig. 49 is an exploded perspective view illustrating 
a state in which the folder is mounted to the phone 
body by the hinge mechanism according to the 
ninth embodiment of the present invention; 
Fig. 50 is a cross-sectional view illustrating the 35 
hinge module according to the ninth embodiment of 
the present invention in which its hinge shafts and 
hinge cams are asymmetrically mounted in a cen- 
tral arm of the phone body; 

Fig. 51 is a perspective view illustrating a hinge *o 
housing having a configuration according to a tenth 
embodiment of the present invention; and 
Fig. 52 is a perspective view illustrating a hinge 
housing having a configuration accord ng to an 
eleventh embodiment of the present invention. 45 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0021] Reference will now be made in detail to the pre- so 
f erred embodiments of the present invention. In the fol- 
lowing description of the present invention, a detailed 
description of known functions and configurations incor- 
porated herein will be omitted when it may make the 
subject matter of the present invention rather unclear. 55 
[0022] Fig. 1 is a perspective view illustrating a ffip 
type portable phone which is in an off-hook state 
whereas Fig. 2 is a perspective view illustrating the ffip 



type portable phone which is in an on-hook state. 
[0023] The off-hook state of the portable phone corre- 
sponds to a conversation mode whereas the on-hook 
state of the portable phone corresponds to a call waiting 
mode. 

[0024] As shown in Rgs. 1 and 2, the portable phone 
includes a phone body 1000, a flip cover 2000, and a 
hinge mechanism (shown in Fig. 3) adapted to mechan- 
ically couple the flip cover 2000 to the phone body 1 000. 
The phone body 1000 includes an upper casing frame 
1001 and a lower casing frame 1002. An antenna unit 
1010 is mounted to the upper end of the phone body 
1000. Below the antenna unit 1010, an ear piece 1020 
including a speaiter is arranged on the phone body 
1000. An LCD unit 1030 is arranged on the phone body 
1000 below the ear piece 1020. Below the LCD unit 
1030, a key pad 1040 including a plurality of keys is 
arranged on the phone body 1000. A hinge arm 1050 is 
mounted to the phone body 1000 below the key pad 
1040. A microphone unit 1060 is installed in a central 
portion of the hinge arm 1050. A pair of hinge modules 
(shown in Fig. 3) are also installed in the hinge arm 
1050 at opposite sides of the microphone unit 1060. 
The hinge modules compose a hinge mechanism 
according to the present invention. 
[0025] A ffip cover 200 is hingably coupled to the 
phone body 1000 by means of the hinge mechanism. 
The flip cover 2000 is provided with a pair of laterally 
spaced necks 2010 extending from one end of its body. 
A hinge socket 2100 is formed at a free end of each 
neck 2010 and coupled to the hinge mechanism. 
[0026] As shown in Fig. 3, the hinge modules, which 
are denoted by the reference characters M1 and M2, 
are symmetrically mounted in a receiving portion of the 
upper casing frame 1001 , respectively. The hinge mod- 
ules have a configuration in accordance with a first 
embedment of the present invention. A space 1005 is 
defined in the receiving portion of the upper casing 
frame 1001 between the hinge modules M1 and M2 in 
order to receive the microphone unit 1060. 
[0027] Now, the configuration of each hinge module 
will be described in detail, in conjunction with Rgs. 4 to 
6. 

[0028] For reference, it is noted that the X-axis direc- 
tion in Fig. 5 corresponds to a horizontal direction, the Y- 
axis direction corresponds to a vertical direction, and 
the Z-axis direction corresponds to a rotating axis direc- 
tion. It is also noted that the hinge modules M1 and M2 
have the same configuration and mounted in a symmet- 
rical manner in the receiving portion of the phone body 
1000. Accordingly, the following description will be 
made only in conjunction with one module, namely, the 
module M1. No description will be made for the other 
module M2. 

[0029] As mentioned above, the hinge mechanism of 
the present invention includes fcvo hinge modules which 
are assembled in the receiving portion provided at the 
lower end of the upper casing frame 1001. When Lhe 
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hinge modules are in a state in which they are mounted 
in the receiving portion of the upper casing frame 1001, 
their hinge covers are exposed outwardly from the 
receiving portion. 

[0030] Fig. 4 is a perspective view illustrating the 
hinge module assembled in accordance with an embod- 
iment of the present invention Fig. 5 is an exploded per- 
spective view illustrating the hinge module shown in Fig. 
4. Fig. 6 is a cross-sectional view illustrating the assem- 
bled hinge modula 

[0031] As shown in Figs. 4 to 6. the hinge module M1 
includes a hinge housing 10. The hinge module M1 also 
includes a hinge shaft 20. a hinge cam 30. and a hinge 
spring 40 installed in the hinge housing 10 in the direc- 
tion of a rotating axis A1 in this order. The hinge shaft 20 
and hinge cam 30 have cylindrical shapes, respectively, 
so that they are assembled together in the rotating axis 
direction. A hinge cover 50 is additionally assembled to 
the hinge housing 10 in order to protect the hinge shaft 
20, hinge cam 30. and hinge spring 40 received in the 
hinge housing 10. 

[0032] The hinge cover 50 may be selectively used. In 
other words, the hinge cover 50 is assembled to the 
hinge housing 10 in the case of a flip type portable 
phone. On the other hand, in the case of a folder type 
portable phone, the hinge cover 50 is not an essential 
element of the hinge mechanism. In the latter case, the 
hinge cover 50 may be selectively used. 
[0033] The hinge housing 10 is completely closed at 
one end thereof by a lateral end wall 101 and is partially 
opened at the other end thereof by a lateral end wall 
102. That is, a circular hole 102a is formed through the 
end wad 102 in order to allow a shaft portion 21 of the 
hinge shaft 20 to pass therethrough. The hinge housing 
10 is also completely opened at its upper end and is 
completely closed at its lower end. That is, the hinge 
housing 10 has an opening 103 at its upper end. and a 
curved bottom wall 104 at Hs lower end. At least one 
engagement hole 106a is provided at each side wall 
106 of the hinge housing 10 in order to mount the hinge 
cover 50 to the upper end of the hinge housing 10. 
thereby covering the opening 103. 
[0034] The hinge housing 10 is also provided with an 
upper surface 105 extend ng around the opening 103. A 
pair of recesses 107 are formed on the upper surface 
105 at opposite ends of the hinge housing 10 in the 
rotating axis direction, respectively. A guide slot 104a 
(shown in Fig6)is formed at the bottom wall 104 in such 
a fashion that it extends in a longitudinal direction, 
namely, the rotating axis direction, by a desired dis- 
tance. 

[0035] The shaft portion 21 of the hinge shaft 20 
extends in the rotating axis direction, namely, the Z-axis 
direction. The hinge shaft 20 also has a mountain- 
shaped portion 22 extending in the horizontal direction, 
namely, the X-axis cfirection, while having a pair of verti- 
cally opposite cam surfaces. The shaft portion 21 has a 
cylindrical shape in such a fashion that it is provided at 



opposite lateral ends thereof with a pair of facing flat 
surfaces 21a, respectively, and at upper and lower ends 
thereof with a pair of facing curved surfaces 21b, 
respectively. The direction, in which the curved surfaces 

5 21b are opposite to each other, is perpendicular to the 
direction along which the mountain-shaped portion 22 
extends. The direction, in which the flat surfaces 21a 
are opposite to each other, corresponds to the horizon- 
tal direction, namely, the X-axis direction. The direction, 

w in which the curved surfaces 21b are opposite to each 
other, corresponds to the vertical direction, namely, the 
Y-axis direction. 

[0036] The hinge cam 30. which slides in the rotating 
axis direction, namely, the longitudinal direction, with 

15 respect to the hinge shaft 20, has, at one longitudinal 
portion thereof, a pair of vertically spaced mountain- 
shaped potions 31 defined with a valley-shaped portion 
32 therebetween. The valley-shaped portion 32 is 
defined by a pair of facing cam surfaces respectively 

20 provided at the mountain-shaped portions 31 . The cam 
surfaces of the mountain-shaped potions 31 are in con- 
tact with the cam surfaces of the hinge shaft 20, respec- 
tively. The hinge cam 30 is also provided at the other 
longitudinal potion thereof with a spring mounting pro- 

26 trusion 33 extending in the rotating axis direction. A 
guide protrusion 305 (shown in Fig. 6) is downwardly 
protruded from the lower surface of the hinge cam 30. 
The guide protrusion 305 is received in the guide slot 
104a (shown in Fig. 6) of the hinge housing 10 so that it 

30 guides a straight movement of the hinge cam 30 in the 
rotating axis direction. The valley-shaped potion 32 
defined between the mountain-shaped potions 31 
extends horizontally. 

[0037] The hinge spring 40 is installed between the 
35 hinge cam 30 and the completely closed end wall 101 of 
the hinge housing 1 0. One end 41 of the hinge spring 40 
is in contact with a surface 34 formed around the spring 
mounting protrusion 33 whereas the other end 42 of the 
hinge spring 40 is in contact with the completely closed 
40 end wall 101 of the hinge housing 10. Accordingly, the 
spring force of the hinge spring 40 is applied in the rotat- 
ing axis direction A1 . Since the hinge spring 40 is f itted 
around the spring mounting protrusion 33 at one end 
thereof. Hs separation is prevented. 
45 [0038] The hinge cover 50 has a flat upper surface 51 
and a curved lower surface 52. The curved lower sur- 
face 52 is adapted to support the hinge shaft 20 and 
hinge cam 30. The hinge cover 50 is also provided at 
opposite longitudinal ends thereof with a pair of oppo- 
se site protrusions 53 to be engaged with the recesses 
107. respectively. At least one engagement protrusion 
505 is protruded from each side surface of the hinge 
cover 50. 

[0039] The assembling of the hinge module M1, which 
55 has the above mentioned configuration, is achieved by 
arranging the hinge shaft 20, hinge cam 30, and hinge 
spring 40, in this order, in the hinge housing 10. and 
then coupling the hinge cover 50 to the opening 103 of 
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the hinge housing 1G. 

[0040] In a state in which the assembling of the hinge 
module M1 is completed, the shaft portion 21 of the 
hinge shaft 20 is exposed outwardly from the hinge 
housing 10, as shown in Fig. 4. The shaft portion 21 of 5 
the hinge shaft 20 is coupled to the associated hinge 
socket 2100 (shown in Fig. 7) of the f Bp cover 2000 so 
that it rotates in accordance with the opening and clos- 
ing operations of the flip cover 2000. 
[0041] When the hinge shaft 20 rotates along with the w 
flip cover 2000. the hinge cam 30 slides along the hinge 
shaft 20 while conducting a straight reciprocal move- 
ment along the guide slot 104a. as shown in Fig. 6. At 
this time, the hinge spring 40 conducts a compression 
or expansion movement along the rotating axis. is 
[0042] In the completely assembled state of the hinge 
module M1. the valley-shaped portion 32 of the hinge 
cam 30 is maintained in a state engaged with the moun- 
tain-shaped portion 22 of the hinge shaft 20. The hinge 
cam 30 is also maintained in a state urged toward the 20 
hinge shaft 20 by the hinge spring 40. The mountain- 
shaped portion 22 of the hinge shaft 20 extends hori- 
zontally whereas the direction, in which the mountain- 
shaped portions 31 of the hinge cam 30 are opposite to 
each other, corresponds to the vertical direction. When 2s 
the hinge shaft 20 rotates, the hinge cam 30 slides 
along the hinge shaft 20 while conducting a straight 
reciprocal movement along the guide slot 104a, 
[0043] In a state in which the hinge modules of the 
present invention are mounted in a symmetrical manner 30 
in the hinge arm 1050 of the upper casing frame 1001, 
the shaft portions 21 of the hinge modules are exposed 
outwardly from opposite ends 1051 of the hinge arm 
1050, respectively, as shown in Fig. 7. The hinge sock- 
ets 2100 of the flip cover 2000 are fined around the as 
exposed shaft portions 21 of the hinge modules in the 
rotating axis direction, respectively. Each of the hinge 
sockets 2100 has a fitting portion 2110 adapted to be 
fined around an associated one of the shaft portions 21 . 
The fitting portion 2110 has a shape corresponding to 40 
that of the associated shaft portion 21 including the flat 
and curved surfaces. 

[0044] Referring to Figs. 8 to 10. various mounting 
methods for the hinge modules M1 and M2 are illus- 
trated. Fig. 8 illustrates the case in which the hinge 45 
modules M1 and M2 are mounted in a symmetrical 
manner in the receiving portion of the hinge arm 1050 
included in the phone body. Rg. 9 illustrates the case in 
which the hinge modules M1 and M2 are mounted in an 
asymmetrical manner in the receiving portion of the so 
hinge arm 1050 included in the phone body. Fig. 10 
illustrates the case in which only one hinge module M1 
is mounted in the receiving portion of the hinge arm 
1050. ft is possible to change the opening and closing 
angle range of the f Gp cover by appropriately selecting a ss 
desired one of the various hinge module mounting 
methods. 

[0045] In the case of Rg. 8, the hinge modules M1 and 



M2 are mounted In a symmetrical manner in the hinge 
arm 1050 included in the phone body. Where the hinge 
modules M1 and M2 of the present invention are 
mounted in the receiving portion of the upper casing 
frame 1 001 in such a fashion that they are symmetric to 
each other in the rotating axis direction A1 , as shown in 
Rg. 8, the hinge housing 10, hinge shaft 20, hinge cam 
30. and hinge spring 40 of each hinge module are 
arranged in this order in the rotating axis direction A1 
while being symmetric to those of the other hinge mod- 
ule. 

[0046] The mountain-shaped portion 22 of the hinge 
shaft 20 is engaged with the valley-shaped portion 32 of 
the hinge cam 30. One end 41 of the hinge spring 40 is 
in contact with the surface 34 of the hinge cam 30 
whereas the other end 42 of the hinge spring 40 is in 
contact with the closed end wall 101 of the hinge hous- 
ing 10. When the mountain-shaped portion 22 of the 
hinge shaft 20 is positioned in a state, in which its cam 
surfaces are vertically opposite to each other, the hinge 
spring 40 is maintained in a maximum expansion state. 
The shaft portion 21 of the hinge shaft 20 is exposed 
outwardly from the associated end 1051 of the hinge 
arm 1050. As mentioned above, the mountain-shaped 
portion 22 of the hinge shaft 20 extends horizontally in 
such a fashion that their cam surfaces are vertically 
opposite to each other, and the valley-shaped portion 
32 of the hinge cam 30 aJso extends horizontally in such 
a fashion that the cam surfaces defining the valley- 
shaped portion 32 face each other in the vertical direc- 
tion. 

[0047] In the case of Rg. 9, the hinge modules M1 and 
M2 are mounted in an asymmetrical manner in the 
receiving portion of the hinge arm 1050 included in the 
phone body. As shown in Rg. 9, the hinge module M1 is 
mounted in such a fashion that it is directed in an 
upward direction (Y-axis direction) whereas the hinge 
module M2 is mounted in such a fashion that it is 
directed in an inward cfirection of the phone body. 
[0048] In the hinge module M1. accordingly, the 
mountain-shaped portion 22 of the hinge shaft 20 is 
arranged in such a fashion that its cam surfaces are ver- 
tically opposite to each other, and the mountain-shaped 
portions 31 of the hinge cam 30 are arranged in such a 
fashion that their cam surfaces are vertically opposite to 
each other. On the other hand, in the hinge module M2. 
accordingly, the mountain-shaped portion 22 of the 
hinge shaft 20 is arranged in such a fashion that its cam 
surfaces are horizontally opposite to each other, and the 
mountain-shaped portions 31 of the hinge cam 30 are 
arranged in such a fashion that their cam surfaces are 
horizontally opposite to each other. 
[0049] Also, the shaft portions 21 of the hinge mod- 
ules Ml and M2, which are exposed outwardly from 
opposite ends 1 051 of the hinge arm 1 050, respectively, 
are arranged in such a fashion that they are asymmetric 
to each other. 

[0050] Thus, the hinge modules M1 and M2, which 
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have the same configuration, are mounted to the upper 
casing frame 1001 of the phone body in such a fashion 
that they are asymmetric to each other. As a result, the 
engaging position of the hinge shaft 20 with respect to 
the associated hinge cam 30 in the hinge module M1 is 5 
varied from that of hinge module M2 when the shaft por- 
tions 21 of the hinge modules M1 and M2 are fitted in 
the hinge sockets 2100 of the flip cover 2000. In this 
case, accordingly, only the opening and closing angje 
range of the flip cover is changed from that of the case w 
shown in Fig. 8. 

[0051 ] In the case of Fig. 10. only one hinge module 
is mounted in the receiving portion of the hinge arm 
1050 provided at the upper casing frame 1001. As 
shown in Rg. 10, only one hinge module, namely, the is 
hinge module M1, is mounted in the left part of the 
receiving portion of the upper casing frame 1001 . In the 
right part of the receiving portion of the upper casing 
frame 1001, a hinge dummy M3 is mounted in such a 
fashion that it is integral with the receiving portion. 20 
[0052] The hinge dummy M3 has an axially extending 
hole 205 adapted to increase the rigidity of the hinge 
dummy M3. In this case, the space utilization of the 
phone body can be maximized because the other hinge 
module M2 is dispensed with. 25 
[0053] Rg. 1 1 is a cross-sectional view illustrating the 
state in which the f Bp cover 2000 is coupled to two hinge 
modules M1 and M2 symmetrically mounted in the 
receiving portion of the upper casing frame 1001. As 
shown in Rg. 11, the hinge modules M1 and M2 are fit- 30 
ted in the hinge sockets 2100 of the flip cover 2000, 
respectively, so that they apply, to the f Bp cover 2000, a 
force adapted to urge the flip cover 2000 to be opened 
in an orvhook state and a force adapted to prevent the 
flip cover 2000 from being pivotally moved in an off-hook 35 
state Such a function of the hinge modules M1 and M2 
is achieved in accordance with a cooperation of the 
hinge shaft 20, hinge cam 30 and hinge spring 40 
included in each hinge module The forces applied to 
the flip cover 2000 are generated from the hinge springs 40 
40. A desired conversation angle On the off-hook state) 
and a desired call waiting angle (in the on -hook state) of 
the ffip cover 2000 are obtained in accordance with 
rotating movements of the hinge shafts 20, straight slid- 
ing movements of the hinge cams 30, and cam opera- 4s 
tJons between the hinge shafts 20 and the associated 
hinge cams 30. The angle, at which the flip cover 2000 
is prevented from being pivotally moved, corresponds to 
a general conversation angle of, for example, 135°. 
[0054] Meanwhile, the opening and closing angle so 
range of the ffip cover 2000 may be varied by varying 
the angular position of the shaft portion 21 in each hinge 
shaft and the angular position of the fitting portion 21 10 
in each hinge socket 2100. Where the hinge modules 
are symmetrically arranged in accordance with the ss 
present invention, the opening and closing angle range 
of the flip cover 200 is about 1 30° to about 1 50°. Where 
the direction, in which the flat surfaces 21a formed at 



the exposed end of each hinge shaft 20 are opposite to 
each other, and the direction, in which the curved sur- 
faces 21b are opposite to each other, are varied, the 
opening and closing angle range of the flip cover 200 is 
varied. In other words, when the angular position of the 
shaft portion 21 in each hinge shaft 20 is varied, the 
opening and closing angle range of the flip cover 200 is 
varied. 

[0055] Rg. 1 2 is a perspective view illustrating a hinge 
module having a configuration according to a second 
embodiment of the present invention. Rg. 13 is an 
exploded perspective view illustrating the hinge module 
according to the second embodiment of the present 
invention. 

[0056] Trie hinge module configuration according to 
the second embodiment of the present invention is sim- 
ilar or identical to that according to the first embodiment 
except for the configurations of the hinge housing 10 
and hinge cover 50. Accordingly, the hinge module con- 
figuration according to the second embodiment of the 
present invention will be described only in association 
with the configurations of the hinge housing 10 and 
hinge cover 50 while referring to Rgs. 12 and 13. 
[0057] In the hinge module M1 according to the sec- 
ond embodiment of the present invention, the means for 
assembling the hinge cover 50 to the hinge housing 10 
comprises a pair of hinge holes 1 06b respectively perfo- 
rated through both side walls 106 of the hinge housing 
10 at one upper comer of the hinge housing 10, and a 
pair of hinge protrusions 56 respectively formed at both 
side surfaces 54 of the hinge cover 50. The hinge pro- 
trusions 56 are engaged with the hinge holes 106b. 
Accordingly, the hinge cover 50 can hinge about a rotat- 
ing axis A2 with respect to the hinge housing 1 0 in order 
to open and close the hinge housing 10. 
[0058] By virtue of the above mentioned assembling 
means, the process of assembling the hinge cover 50 to 
the hinge housing 1 0 can be easily carried out. Also, the 
process of assembling the hinge shaft hinge cam, and 
hinge spring in the hinge housing can be easily and 
accurately carried out. Accordingly, convenience is pro- 
vided to the worker for conducting the assembling proc- 
ess. That is, the assembling process can be completed 
by simply hingabty moving the hinge cover 50 to close 
the hinge housing 10 after assembling the hinge shaft 
20, hinge cover 30, and hinge spring 40 in the hinge 
housing 10. When it is desired to disassemble the ele- 
ments mounted in the hinge housing 10. this can be 
easily achieved by simply hingabty moving the hinge 
cover 50 to open the hinge housing 10. In particular, it is 
possible to prevent the hinge cover 50 from being lost 
during a maintenance and repair of the hinge module 
[0059] Rg. 14 is a perspective view illustrating a hinge 
module having a configuration according to a third 
embodiment of the present invention. Rg. 15 is an 
exploded perspective view illustrating the hinge module 
according to the third embodiment of the present inven- 
tion. The hinge module configuration according to the 
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third embodiment of the present invention is similar or 
identical to that according to the first embocfiment, 
except for the configuration of the hinge housing 10 and 
the configuration of a hinge cover 108. Accordingly, the 
hinge module configuration according to the third 5 
embodiment of the present invention will be descrfred 
only in association with the configurations of the hinge 
housing 10 and hinge cover 108 while referring to Figs. 
Hand 15. 

[0060] In the hinge module M1 according to the third 10 
embodiment of the present invention, the hinge cover 

108 is coupled to the hinge housing 10 by a connecting 
member 109 in such a fashion that it is integral with the 
hinge housing 10, as shown in Figs. 14 and 15. 

[0061] The connecting member 109 is made of a flex- is 
ible material while having a structure having a small 
thickness so that it serves as a hinge member for the 
hinge cover 1 08. The flextole material of the hinge mem- 
ber 109 may be a plastic material. The hinge member 

109 is connected at one end thereof to the dosed end 20 
wall 101 of the hinge housing 10 and at the other end 
thereof to one end of the hinge cover 108 so as to inte- 
grally connect the hinge housing 10 and hinge cover 
108 together. Since the hinge member 109 has a flexi- 
bility, the hinge cover 108 can hingaWy move to open 2s 
and close the hinge housing 10. 

[0062] The hinge cover 108 has opposite side sur- 
faces 108a, a flat upper surface 108c, and a curved 
lower surface 1 10. At least one engagement protrusion 
108b is protruded from each side surface 108. The 30 
hinge cover 108 also has a protrusion I08d to be 
engaged with the recess 107 of the hinge housing 10. 
[0063] Fig. 16 is a bottom view illustrating a state in 
which hinge modules having a configuration according 
to a fourth embodiment of the present invention are 35 
mounted in a symmetrical manner in the receiving por- 
tion defined in the upper casing frame 1001 of the 
phone body 1000. 

[0064] As shown in Fig. 16, the hinge modules M1 and 
M2 are symmetrically mounted in the receiving portion 40 
of the upper casing frame 1001 in such a fashion that a 
space 1005 is defined therebetween. The space 1005 
defined between the hinge modules M1 and M2 is 
adapted to install a microphone unit therein. 
[0065] In order to maintain the hinge modules M1 and 45 
M2 in a fixed state, walls 1006 and 1007 are formed at 
the upper casing frame 1001. 
[0066] Fig. 17 is an exploded perspective view illus- 
trating the configuration off one hinge module according 
to the fourth embodiment of the present invention. so 
[0067] For reference, it is noted that the X-axis direc- 
tion in Fig. 17 corresponds to a horizontal cf recti on, the 
Y-axis direction corresponds to a vertical direction, and 
the Z-axis direction corresponds to a rotating axis direc- 
tion. It is also noted that the hinge modules M1 and M2 55 
have the same conf iguration and are mounted in a sym- 
metrical manner in the receiving portion of the phone 
body 1000. Accordingly, the following description will be 



made only in conjunction with one module, namely, the 
module M1. No description will be made for the other 
module M2. 

[0068] As mentioned above, the hinge mechanism oi 
the present invention includes two hinge modules which 
are assembled in the receiving portion provided at the 
lower end of the upper casing frame 1001. Although Fig. 
16 illustrates the case in which the hinge modules are 
symmetrically mounted, those hinge modules may be 
mounted in an asymmetric manner. Furthermore, it is 
possible to mount only one hinge module. Such different 
configurations of the hinge mechanism result in only a 
variation in the opening and closing angle range of the 
fOp cover 2000. Those different configurations of the 
hinge mechanism will be described in detail, in conjunc- 
tion with Figs. 20 to 22. 

[0069] As shown in Fig. 17, the hinge module M1 
includes a hinge housing 10, a hinge shaft 210 mounted 
in the hinge housing 10. and a hinge spring 40 mounted 
in the hinge housing 10 white being fitted around the 
hinge shaft 210. In the hinge housing 10, the hinge shaft 
210 and hinge spring 40 are disposed in the direction of 
a rotating axis A1 . 

[0070] The hinge housing 10 is completely closed at 
one end thereof when viewed in the rotating axis direc- 
tion A1 by a lateral end wall 1 12 and partially opened at 
the other end thereof by a lateral end wall 111. The 
hinge housing 10 is also completely opened at its upper 
end and completely closed at its lower end. That is, the 
hinge housing 10 has an opening 114 at its upper end, 
and a curved bottom wall 113 at its lower end. The 
hinge housing 10 has a flat surface 115 arranged 
around the opening 114. The curved bottom wall 113 
has a semi-cylindrical shape. The partially opened end 
wall 111 of the hinge housing 10 has a Oshaped struc- 
ture. That is, the partially opened end wall 111 is pro- 
vided with two holes 111a and 111b. The hole 111a 
allows a shaft portion 211 of the hinge shaft 210 to 
extend therethrough in the rotating axis direction A1 
whereas the hole 111b allows the shaft portion 211 to 
be downwardly inserted into the hole 111a therethrough 
when the hinge shaft 210 is assembled. 
[0071] A mountain-shaped protrusion 116 is pro- 
truded from the completely closed end wall 1 12 of the 
hinge housing 10 in the rotating axis direction A1 in the 
interior of the hinge housing 10. The mountain-shaped 
protrusion 116 also extends vertically (namely, in the Y- 
axis direction) while having a uniform mountain-shaped 
cross section. The mountain-shaped protrusion 116 
serves as a fixed cam having a pair of horizontally oppo- 
site cam surfaces. 

[0072] The hinge shaft 210 has a cylindrical construc- 
tion and is provided with a cam 212 engaging with the 
mountain-shaped protrusion 1 16 and serving to slide on 
the cam surfaces of the mountain-shaped protrusion 
116 during st rotation of the hinge shaft 210, thereby 
moving the hinge shaft 21 0 in the longitudinal direflicn. 
The shaft portion 211 of the hinge shaft 210 extends 
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from the cam 212 in the rotating axis direction A1 . The 
cam 212 has a pair of horizontally spaced mountain- 
shaped portions 212a defined with a valley-shaped por- 
tion 212b therebetween. The valley-shaped portion 
212b is defined by a pair of horizontally facing cam sur- 
faces respectively provided at the mountain-shaped 
portions 212a in such a fashion that it extends vertically 
(namely, in the Y-axis direction). The cam surfaces of 
the mountain-shaped portions 212a are in contact with 
the cam surfaces of the mountain-shaped protrusion 
116. respectively. The shaft portion 211 is provided at 
opposite lateral ends thereof with a pair of facing flat 
surfaces 211a, respectively, and at upper and lower 
ends thereof with a pair of facing curved surfaces 211b, 
respectively. The hinge shaft 210 also has a stepped 
portion at a connection between the cam 2 1 2 and shaft 
portion 211. The stepped portion has an annular sur- 
face 213. The mountain-shaped portions 212a of the 
hinge shaft 210 horizontally face each other. The flat 
surfaces 211a of the shaft portion 211 vertically face 
each other whereas the curved surfaces 211b of the 
shaft portion 211 horizontally face each other. 
[0073] The hinge spring 40 is arranged between the 
hinge shaft 210 and hinge housing 10 in such a fashion 
that it is f itted around the shaft portion 21 1 of the hinge 
shaft 210. In a state in which the hinge shaft 210 is 
assembled in the hinge housing 10, the hinge spring 40 
is in contact with the annular surface 205 of the hinge 
shaft 210 at one end thereof and with the partially 
opened end wall 1 11 (namely, the Oshaped surface) of 
the hinge housing 10. The hinge spring 40 conducts a 
compression or expansion movement with respect to 
the shaft portion 211 of the hinge shaft 210. 
[0074] Figs. 18 and 1 9 illustrate the state in which the 
hinge shaft 210 and hinge spring 40 are assembled in 
the hinge housing 10. As shown in Figs. 18 and 19, the 
mountain-shaped protrusion 116 of the hinge housing 
10 is in a state engaged with the valley-shaped portion 
212b of the hinge shaft 210. The hinge spring 30 is in a 
state in which it is fitted around the shaft portion 211 of 
the hinge shaft 210 while being supported by the hinge 
housing 10 and shaft portion 211 at both ends thereof, 
respectively. The free end of the hinge shaft 210 is pro- 
truded outwardly from the hinge housing 10. 
[0075] Fig. 20 is a cross-sectional view taken along 
the line X - X of Fig. 1 6. illustrating the state in which two 
hinge modules having the configuration according to the 
fourth embodiment of the present invention are sym- 
metrically mounted in the receiving portion of the phone 
body 1000. Fig. 21 is a cross-sectional view illustrating 
the state in which two hinge modules having the config- 
uration according to the fourth embodiment of the 
present invention are asymmetrically mounted in the 
receiving portion of the phone body 1000. Fig. 22 is a 
cross-sectional view illustrating the state in which only 
one hinge module having the configuration according to 
the fourth embodiment of the present invention is 
mounted in the receiving portion of the phone body 



1000. 

[0076] As shown in Fig. 20 or 21 , the hinge modules 
M1 and M2 may be mounted in the receiving portion 
provided at the hinge arm 1050 of the phone body 1000 

5 in a symmetric or asymmetric manner. Alternatively, 
only one hinge module M1 may be mounted in the 
receiving portion of the hinge arm 1050. 
[0077] It is possible to change the opening and closing 
angle range of the flip cover by appropriately selecting a 

10 desired one of the . various hinge module mounting 
methods. That is. the opening and dosing angle range 
of the f Op cover is varied by varying the engaging posi- 
tion of the hinge shaft 21 1 with respect to the hinge pro- 
trusion 1 16 in each hinge module. 

15 [0078] in addition, the opening and closing angle 
range of the flip cover can be varied by varying the 
angle defined between the cam surfaces of the moun- 
tain-shaped protrusion 1 1 6 formed at the hinge housing 
10 or the angle defined between the cam surfaces pro- 

20 vided at the mountain-shaped portion 21 2a of the hinge 
shaft 210. 

[0079] In the case of Fig. 20, the hinge modules M1 
and M2 are mounted in a symmetrical manner in the 
hinge arm 1050 included in the phone body 1000. 

25 Where the hinge modules M1 and M2 of the present 
invention are mounted in the receiving portion of the 
upper casing frame 1001 in such a fashion that they are 
symmetric to each other in the rotating axis direction 
A1, as shown in Fig. 20, the hinge housing 10, hinge 

30 shaft 210, and hinge spring 40 of each hinge module 
are arranged in this order in the rotating axis direction 
A1 while being symmetric to those of the other hinge 
module. 

[0080] The mountain-shaped protrusion 116 of the 

35 hinge housing 10 is engaged with the valley-shaped 
portion 212b of the cam 212. One end 41 of the hinge 
spring 40 is in contact with the annular surface 213 of 
the hinge shaft 210 whereas the other end 42 of the 
hinge spring 40 is in contact with the partially opened 

40 end wall 1 1 1 of the hinge housing 10. The hinge spring 
40 is maintained in a maximum expansion state when 
the portable phone is in an on-hook or off-hook state. 
The free end of the shaft portion 211 is exposed out- 
wardly from the associated end 1051 of the hinge arm 

45 1050. As mentioned above, the mountain-shaped por- 
tion 116 of the hinge housing 10 extends vertically in 
such a fashion that its cam surfaces face each other in 
the horizontal direction. The valley-shaped portion 212b 
of the cam 212 also extends vertically. That is, the cam 

so surfaces of the mountain-shaped portions 212a of the 
cam 212 face each other in the horizontal direction. 
[0081] During opening and closing operations of the 
fOp cover, the mountain-shaped portions 212a and val- 
ley-shaped portion 212b of the cam 212 conduct a slide 

55 movement on the mountain-shaped protrusion 116 of 
the hinge housing 10. When the apexes of the moun- 
tain-shaped portions 212a of the cam 212 come into 
contact with the apex of the mountain-shaped protru- 
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sion 116 of the hinge housing 10, the hinge spring 40 is 
rendered to be in a maximum compression state. 
[0082] In the case of Fig. 21 , the hinge modules M1 
and M2 are mounted in an asymmetrical manner in the 
receiving portion of the hinge arm 1050 included in the 
phone body. As shown in Fig. 21 , the hinge module M1 
is mounted in such a fashion that it is cfirected in an 
upward direction whereas the hinge module M2 is 
mounted in such a fashion that it is directed in an inward 
direction of the phone body. 

[0083] In the hinge module M1, accordingly, the 
mountain-shaped portions 212a of the hinge shaft 210 
are arranged in such a fashion that their cam surfaces 
face each other in the horizontal direction, and the 
mountain-shaped protrusion 1 16 of the hinge housing 
10 extends vertically in such a fashion that its cam sur- 
faces are horizontally opposite to each other. On the 
other hand, in the hinge module M2. the mountain- 
shaped portions 212a of the hinge shaft 210 are 
arranged in such a fashion that its cam surfaces face 
each other in the vertical direction, and the mountain- 
shaped protrusion 116 of the hinge housing 10 extends 
horizontally in such a fashion that its cam surfaces are 
vertically opposite to each other. 
[0084] Also, the shaft portions 211 of the hinge mod- 
ules M1 and M2, which are exposed outwardly from 
opposite ends 1051 of the hinge arm 1050. respectively, 
are arranged in such a fashion that they are asymmetric 
to each other. 

[0085] Thus, the hinge modules M1 and M2, which 
have the same configuration, are mounted to the upper 
casing frame 1001 of the phone body in such a fashion 
that they are asymmetric to each other. In this case, 
accordingly, only the opening and dosing angle range of 
the flip cover is changed from that of the case shewn in 
Fig. 20. 

[0086] In the case of Fig. 22. only one hinge module 
is mounted in the receiving portion of the hinge arm 
1050 provided at the upper casing frame 1001. 
[0087] As shown in Fig. 22, only one hinge module, 
namely, the hinge module M 1 , is mounted in the left part 
of the receiving portion of the upper casing frame 1001. 
In the right part of the receiving portion of the upper cas- 
ing frame 1001, a hinge dummy M3 is mounted in such 
a fashion that it is integral with the receiving portion. The 
hinge dummy M3 extends in the rotating axis direction. 
[0088] The hinge dummy M3 has an axially extending 
hole 206 adapted to increase the rigidity of the hinge 
dummy M3. In this case, the space utilization of the 
phone body can be maximized because the other hinge 
module M2 is dispensed with. The hinge dummy M3 
only serves to axially support the flip cover. That is, the 
hinge dummy M3 has no influence on the opening and 
dosing angle range of the ffip cover. 
[0089] Fig. 23 is a perspective view illustrating an 
assembled state of a hinge module having a configura- 
tion according to a fifth embodiment of the present 
invention. Fig. 24 is a perspective view illustrating the 



hinge module according to the fifth embodiment of the 
present invention in which the hinge cover is separated 
from the hinge housing. 

[0090] As shown in Figs. 23 and 24, the hinge module 

s includes a hinge housing 10, a hinge shaft 210 arranged 
in the interior of the hinge housing 10, a hinge spring 40 
fitted around the hinge shaft 210 in the hinge housing 
10, and a hinge cover 50 coupled to the hinge housing 
10 to provide an improvement in the effidency of the 

w assembling process. 

[Q091] The hinge module configuration according to 
the fifth embodiment of the present invention is similar 
or identical to that according to the fourth embodiment, 
except for the configurations of the hinge housing 10 

15 and hinge cover 50. Accordingly, the hinge module con- 
figuration according to the fifth embodiment of the 
present invention will be described only in association 
with the configurations of the hinge housing 10 and 
hinge cover 50 while referring to Figs. 23 and 24. 

20 [0092] The hinge housing 10 has opposite side walls 
106 each provided with at least one hole 106a at a 
desired position. The hinge cover 50 has opposite side 
surfaces 401 each provided with at least one engage- 
ment protrusion 55 adapted to engage with an assoti- 

25 ated one of the holes 106a A hinge means is provided 
in order to hingably couple the hinge cover 50 to the 
hinge housing 10. By the hinge means, the hinge cover 
50 can move hingably with respect to the hinge housing 
10. The hinge means comprises a pair of hinge protru- 

30 sions 56 respectively provided at opposite side surfaces 
of the hinge cover 50 and a pair of hinge holes 106b 
respectively provided at opposite side walls 106 of the 
hinge housing 10. Since the hinge cover 50 is hingably 
coupled to the hinge housing 10. an improvement in the 

35 effidency of the assembling process is achieved. An 
improvement in productivity is also obtained. 
[0093] Fig. 25 is a perspective view illustrating an 
assembled state of a hinge module having a configura- 
tion according to a sixth embodiment of the present 

40 invention. Fig. 26 is a perspective view illustrating the 
hinge module according to the sixth embodiment of the 
present invention in which the hinge cover is separated 
from the hinge housing. 

[0094] As shown in Figs. 25 and 26, the hinge module 
45 includes a hinge housing 1 0, a hinge shaft 21 0 arranged 
in the interior of the hinge housing 10, a hinge spring 40 
fitted around the hinge shaft 210 in the hinge housing 
10, and a hinge cover 50 integrally molded with the 
hinge housing 1 0 to provide an improvement in the eff i- 
50 dency of the assembling process. The hinge module 
configuration according to the sixth embodiment of the 
present invention is similar or identical to that according 
to the fifth embodiment except for the configurations of 
the hinge housing 10 and hinge cover 50. Accordingly, 
55 the hinge module configuration according to the sixth 
embodiment of the present invention will be described 
only in assodation with the configurations of the hinge 
housing 10 and hinge cover 50 while referring to Figs. 
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25 and 26. 

[0095] The hinge housing 1 0 has opposite side walls 
106 each provided with at least one hole 106a at a 
desired position. The hinge cover 50 has opposite side 
surfaces 108a each provided with at least one engage- 5 
merit protrusion 108b adapted to engage with an asso- 
ciated one off the holes 106a The holes 106a and 
engagement protrusions 108b provide a means for 
keeping the hinge cover 50 in a state closing the open- 
ing 104 off the hinge housing 10. 10 
[0096] The hinge cover 50 is coupled to the hinge 
housing 1 0 by a connecting member 1 09 in such a fash- 
ion that it is integral with the hinge housing 10. The 
hinge cover 50 is NngabJe with respect to the hinge 
housing 10 by the connecting member 109. The con- is 
necting member 109 is made of a flexible material while 
having a structure having a small thickness so that it 
serves as a hinge member for the hinge cover 50. The 
flexible material of the hinge member 109 may be a 
plastic material. The flexfole material of the hinge mem- 20 
ber 109 may be a plastic material having an appropriate 
tensile strength. A thin structure made of such a plastic 
material may be used for the hinge member 1 09. Since 
the hinge cover 50 is hingabiy coupled to the hinge 
housing 10 by means of the hinge member 109, an 2s 
improvement in the efficiency of the assembling process 
is achieved. An improvement in productivity is also 
obtained. 

[0097] Although the present invention has been 
described as being applied to flip type portable phones, 
it may be equivaJentty applied to compact terminals or 
other electronic appliances. Also; the present invention 
may be applied to folder type portable phones. 
[0098] Figs. 27 and 28 illustrate a folder type portable 
phone equipped with a hinge mechanism having a con- 
figuration according to a seventh embodiment of the 
present invention. Fig. 27 is a perspective view illustrat- 
ing an on-book state of the folder type portable phone 
whereas Fig. 28 is a perspective view illustrating an off- 
hook state of the portable phone. Hereinafter, the 
present invention will be described in conjunction with 
such a folder type portable phone. 
[0099] In such a folder type portable phone, the off- 
hook state corresponds to a state in which a conversa- 
tion is enabled. The on -hook state corresponds to a 
state in which no conversation is enabled. That is, the 
off-hook state of the portable phone corresponds to a 
conversation mode whereas the on-hook state of the 
portable phone corresponds to a call waiting mode. 
[0100] As shown in Figs. 27 and 28, the folder type 
portable phone includes a phone body 3000, a folder 
4000, and a hinge mechanism (shown in Fig. 29) 
adapted to mechanically couple the folder 4000 to the 
phone body 3000. 

[0101] The phone body 3000 includes an upper cas- 
ing frame 3001 and a lower casing frame 3002. An 
antenna unit 3010 is mounted to the upper end of the 
phone body 3000. Below the antenna unit 3010, a key 



pad 3020 including a plurality of function keys and 
numeral keys is arranged on the phone body 3000. A 
microphone unit 3030 is installed in the phone body 
3000 below the key pad 3020. A pair of side arms 301 5a 
and 3015b are provided at the phone body 3000 
between the antenna unit 3010 and key pad 3020. A 
slot 3017 is also provided at the phone body 3000 
between the side arms 3015a and 3015b. A call lamp 
3016 is arranged at one of the side arms, namely, the 
side arm 3015b. 

[01 02] The folder 4000, which is hingabiy coupled to 
the phone body 3000 by means of the hinge mecha- 
nism, is provided at the upper end thereof with an ear 
piece 4010 including a speaker. An LCD unit is 
arranged beneath the ear piece 4010. In Fig 28, an LCD 
window 4020 is shown which is included hi the LCD 
unit 

[0103] A central hinge arm 4030 is formed at the lower 
end of the folder 4000. The central hinge arm 4030 has 
a cylindrical shape and is arranged in the slot 3017. The 
hinge mechanism is installed in the central hinge arm 
4030. Accordingly, the folder 4000 can carry out hinga- 
ble movements (opening and closing movements) 
about a rotating axis A1 with respect to the body 3000. 
[0104] Fig. 29 is a partially broken plan view illustrat- 
ing the folder mounted with the hinge mechanism 
according to the seventh embodiment of the present 
invention. Fig. 30 is a cross-sectional view taken along 
the line X - X of Fig. 29. Now, the hinge mechanism 
according to the seventh embodiment of the present 
invention will be described in conjunction with Figs. 29 
and 30. 

[01 05] This hinge mechanism includes only one hinge 
module. The hinge module is mounted to the central 
hinge arm 4030. The central hinge arm 4030, which has 
a cylindrical shape, is opened at opposite ends 3015c 
and 4032 thereof. The hinge module, which is denoted 
by the reference character M, is arranged in the interior 
of the central hinge arm 4030 atone side of the central 
hinge arm 4030. In order to fix the hinge module M in 
the hinge arm 4030. a partition wall 4031 is formed near 
the central portion of the hinge arm 4030. The portion of 
the hinge arm 4030 opposite to the portion, where the 
hinge module M is received, may provide a space for 
allowing a flexible printed circuit or wires extending from 
the speaker to pass therethrough. In the drawings, the 
flexible printed circuit and wires are not shown. 
[01 06] The hinge module M includes a hinge housing 
10. The hinge module M also includes a hinge shaft 
220. a hinge cam 320. and a hinge spring 40 installed in 
the hinge housing 10 along the rotating axis A1 in this 
order. The hinge module M further includes a magnet m 
installed on the hinge housing 10. The hinge housing 10 
is provided with a means for mounting the magnet m. 
[01 07] Detailed configurations of the constituting ele- 
ments of the hinge module M will be described in con- 
junction with Fig. 31. For reference, it is noted that the 
X-axis direction in Fig. 31 corresponds to a horizontal 



35 



40 



45 



50 



12 



23 



EP0961 457A2 



24 



direction, the Y-axis direction corresponds to a vertical 
direction, and the Z-axis direction corresponds to a 
rotating axis direction. 

[0108] The hinge housing 10 is completely closed at 
one end thereof when viewed in the Z-axis direction by s 
a lateral end wall 121 and is partially opened at the 
other end thereof by a lateral end wall 122. That is, a cir- 
cular hole 122a is formed through the end wall 122 in 
order to allow a shaft portion 221 of the hinge shaft 220 
to pass therethrough. The hinge housing 10 is aJso 10 
completely opened at its upper end and is completely 
closed at its lower end. That is, the hinge housing 10 
has an opening 123 at its upper end, and a curved bot- 
tom wall 124 at its lower end. The hinge housing 10 also 
has a vertical wall 125 at one end thereof when viewed is 
in the X-axis direction. An extension 126 extends hori- 
zontally from the upper end of the vertical wall 125. The 
extension 126 has a rectangular shape and is provided 
with a rectangular recess 107 at its upper surface. The 
vertical wall 125 also has a guide slot 128 (shown in Fig. 20 
32) extending in the Z-axis direction (namely, the rotat- 
ing axis direction). 

[0109] As mentioned above, folder type portable 
phones typically comprise a phone body, a folder, and a 
hinge mechanism for mechanically coupling the folder 2s 
to the phone body. Such a folder type portable phone 
also comprises a switching means for automatically 
switching the operation mode of the phone between a 
conversation mode and a call waiting mode in accord- 
ance with the opened or closed state of the folder. As 30 
well known, such a switching means comprises a mag- 
net and a lead switch. Typically, the magnet is installed 
on the folder whereas the lead switch is installed on the 
main board arranged in the phone body. 
[01 10] In this regard, the recess 127 provides a space 35 
where the magnet m (shown in Fig. 29), which is a con- 
stituting element of the switching means, is installed. 
[0111] The shaft portion 221 of the hinge shaft 220 is 
adapted to be coupled to an associated one of the side 
arms 3015a and 3015b of the phone body 3000. The 40 
hinge shaft 220 also has a mountain-shaped portion 
222 adapted to carry out a sliding movement on the 
hinge cam 320. The shaft portion 221 has a means for 
engaging the shaft portion 221 with the side arm in 
order to prevent a rotation of the shaft portion 221 with 45 
respect to the side arm. The means comprises a pair of 
opposite flat surfaces 221a and a pair of opposite 
curved surfaces 221b. By virtue of this means, the shaft 
portion 221 cannot rotate with respect to the side arm in 
a state coupled to the side arm. so 
[0112] The mountain-shaped portion 222 extends in 
the vertical direction while having a pair of horizontally 
opposite cam surfaces. The hinge shaft 220 also has an 
annular stepped portion 223 at a connection between 
the shaft portion 221 and mountain-shaped portion 222. ss 
By virtue of the annular stepped portion 223, the hinge 
shaft 220 is prevented from being separated in the rotat- 
ing axis direction from the hinge housing 10. 



[0113] The hinge cam 320 has, at one longitudinal 
portion thereof, a pair of horizontally spaced mountain- 
shaped portions 321, and a valley-shaped portion 322 
defined between the mountain-shaped portions 321. 
The valley-shaped portion 322 is defined by a pair of 
facing cam surfaces respectively provided at the moun- 
tain-shaped portions 321. The mountain-shaped por- 
tion 222 of the hinge shaft 220 is engaged with the 
valley-shaped portion 322 of the hinge cam 320 in such 
a fashion that the cam surfaces of the hinge shaft 220 
are in contact with the cam surfaces of the mountain- 
shaped portions 321, respectively. The hinge cam 320 
is also provided at the other longitudinal portion thereof 
with a spring mounting protrusion 323 extending in the 
rotating axis direction. A guide protrusion 325 is pro- 
truded from a desired portion of the hinge cam 320. The 
guide protrusion 325 is received in the guide slot 128 of 
the hinge housing 10 so that it guides a straight sliding 
movement of the hinge cam 320 in the rotating axis 
direction during the opening and closing operation of 
the folder. The hinge cam 320 also has an annular sur- 
face 324 formed around the spring mounting protrusion 
323. 

[0114] The hinge spring 40 is installed between the 
annular surface 223 of the hinge cam 320 and the com- 
pletely closed end wall 121 of the hinge housing 10. 
One end 41 of the hinge spring 40 is in contact with the 
annular surface 324 whereas the other end 42 of the 
hinge spring 40 is in contact with the completely closed 
end wall 121 of the hinge housing 10. Accordingly, the 
spring force of the hinge spring 40 is applied to the 
hinge cam 320 in the rotating axis direction, so that the 
hinge cam 320 may slide reciprocally in the rotating axis 
direction. 

[0115] That is, the hinge cam 320 carries out a recip- 
rocal straight movement guided along the guide slot 1 28 
in the hinge housing 10 during the opening and closing 
operation of the folder while rotating together with the 
folder. At this time, the hinge shaft 220 is maintained in 
a f ixed state. During the reciprocal straight movement of 
the hinge cam 320, the hinge spring 40 is repeatedly 
compressed and expanded along the rotating axis A1. 
[0116] When the apex of the mountain-shaped portion 
222 of the hinge shaft 220 comes into contact with the 
apexes of the mountain-shaped portions 321 of the 
hinge cam 320 during the opening and closing opera- 
tion of the folder, the hinge spring 40 is rendered to be 
in a maximum compression state. On the other hand, 
when the apex of the mountain-shaped portion 222 of 
the hinge shaft 220 comes into contact with the bottom 
of the valley-shaped portion 322 of the hinge cam 320, 
the hinge spring 40 is rendered to be in a maximum 
expansion state. 

[01 17] In a state in which the folder is completely 
closed, namely, completely folded, the mountain- 
shaped portion 222 of the hinge shaft 220 is completely 
engaged with the valley-shaped portion. 322 of the hinge 
cam 320. Since the mountain-shaped portion 222 of the 
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hinge shaft 220 is completely engaged with the valley- 
shaped portion 322 of the hinge cam 320 while being 
subjected to the spring force of the hinge spring 40 in 
this state, the folder is maintained at its completely 
closed state. 

[01 18] On the other hand, when the folder is hingably 
moved to be opened with respect to the phone body, the 
mountain-shaped portion 222 of the hinge shaft 220 is 
gradually separated from the valley-shaped portion 322 
of the hinge cam 320 while slicfing on the cam surfaces 
of the mountain-shaped portions 321 of the hinge cam 
320. In accordance with a further movement of the 
folder, the mountain-shaped portion 222 of the hinge 
shaft 220 comes, at its apex, into contact with the 
apexes of the mountain-shaped portions 321 of the 
hinge cam 320 and then engages again with the valley- 
shaped portion 322 of the hinge cam 320. In this state, 
the folder is completely open. Since the mountain- 
shaped portion 222 of the hinge shaft 220 is urged by 
the spring force of the hinge spring 40, the folder is 
maintained at its completely opened state. 
[0119] As shown in Fig. 32, the hinge housing 10, 
hinge cam 320, and hinge spring 40 rotate along with 
the folder during the opening and closing operation of 
the folder. At this time, the hinge shaft 220 does not 
rotate because it is coupled to the associated side arm 
of the phone body. 

[0120] Since the hinge shaft 220 is fixed to the side 
arm of the phone body, the hinge cam 320 carries out a 
reciprocal straight sliding movement in a direction indi- 
cated by the arrow in Fig. 32 during the opening and 
closing operation of the folder. The reciprocal straight 
slicfing movement of the hinge cam 320 is guided by the 
means comprising the longitudinally extending guide 
slot 128 formed at the vertical wall 125 of the hinge 
housing 10 and the guide protrusion 325 of the hinge 
cam 320. 

[0121] In a state in which the hinge module M of the 
present invention is mounted to the central hinge arm 
4030, the shaft portion 221 of the hinge shaft 220 is 
exposed outwardly from the central hinge arm 4030, as 
shown in Figs. 33 and 34. The exposed shaft portion 
221 is fitted in a mounting hole 3015c formed at the side 
arm 301 5b so as to couple the hinge shaft of the folder. 
Amounting hole 4032 is formed at the end of the central 
hinge arm 4030 opposite to the shaft portion 221 in 
order to receive a hinge dummy 3018 formed at the side 
arm 3015a 

[0122] The hinge dummy 3018 serves as the hinge 
shaft of the folder. The hinge dummy 301 8 has a hollow 
construction having an axial hole 3018a in order to 
increase the rigidity of the hinge dummy 3018, as 
shown in Fig. 34. The wires extending from the speaker 
or the flexible printed circuit included in the LCD unit 
mounted in the folder may extend through the hole 
3018a so that they are electrically connected to the 
main board (not shown) of the phone body. 
[0123] Fig. 35 is a partially broken plan view illustrat- 



ing the folder mounted with a hinge mechanism accord- 
ing to an eighth embodiment of the present invention. 
Fig. 36 is a cross-sectional view taken along the line X - 
X of Fig. 35. Now, the hinge mechanism according to 

5 the eighth embodiment of the present invention will be 
described in conjunction with Figs. 35 and 36. 
[0124] This hinge mechanism includes one hinge 
module. The hinge module is mounted to the central 
hinge arm 4030. The central hinge arm 4030, which has 

w a cylindrical shape, is opened at opposite ends 3015c 
and 4032 thereof. The hinge module, which is denoted 
by the reference character M, is arranged in the interior 
of the central hinge arm 4030 at one side of the central 
hinge arm 4030. In order to f ix the hinge module M in 

15 the hinge arm 4030, a partition wall 4031 is formed near 
the central portion of the hinge arm 4030. The portion of 
the hinge arm 4030, opposite to the portion where the 
hinge module M is received, may provide a space for 
allowing the flexible printed circuit or the wires of the 

20 speaker to pass therethrough. In the drawings, the flex- 
ible printed circuit and wires are not shown. 
[01 25] The hinge module M includes a hinge housing 
10. The hinge module M also includes a hinge shaft 
230, a hinge cam 330, and a hinge spring 40 installed in 

25 the hinge housing 10 along the rotating axis A1 in this 
order. 

[01 26] Detailed configurations of the constituting ele- 
ments of the hinge module M will be described in con- 
junction with Figs. 37 to 39. For reference, it is noted 

30 that the X-axis direction in Figs. 37 to 39 corresponds to 
a horizontal direction, the Y-axis direction corresponds 
to a vertical direction, and the Z-axis direction corre- 
sponds to a rotating axis direction. 
[0127] The hinge housing 10 is partially opened at one 

35 end thereof when viewed in the direction of the rotating 
axis A1 by a lateral end wall 131 and is completely 
opened at the other end 132 thereof. A circular hole 
131a is formed through the end wall 131 in order to 
allow a shaft portion 231 of the hinge shaft 230 to pass 

40 therethrough. The hinge housing 10 is also completely 
closed at its upper end by atop wall 133 and is partially 
opened at its lower end by a bottom wall 134. 
[0128] An extension 135 extends longitudinally from 
the top wall 133 so that it closes the completely opened 

45 end 132 of the hinge housing 10 in a bent state. The 
bottom wall 134 has a guide slot 134a (shown in Fig. 39) 
extending in the rotating axis direction (namely, the Z- 
axis direction). 

[0129] The shaft portion 231 of the hinge shaft 230 is 
so adapted to be coupled to an associated one of the side 
arms of the phone body. The hinge shaft 230 also has a 
mountain-shaped portion 232 adapted to carry out a 
sliding movement on the hinge cam 330. The shaft por- 
tion 231 has a means for engaging the shaft portion 231 
55 v/ith the side arm in order to prevent a rotation of the 
shaft portion 231 with respect to the side-arm. The 
means comprises a pair of opposite flat surfaces 23 i a - 
and a pair of opposite curved surfaces 231b. By virtue 
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of this means, the shaft portion 231 cannot rotate with 
respect to the side arm in a state coupled to the side 
arm. 

[01 30] The mountain-shaped portion 232 extends hor- 
izontally while having a pair of vertically opposite cam 5 
surfaces. The hinge shaft 230 also has an annular 
stepped portion 234 at a connection between the shaft 
portion 231 and mountain-shaped portion 232. By vir- 
tue of the annular stepped portion 234, the hinge shaft 
230 is prevented from being separated in the rotating 10 
axis direction from the hinge housing 10. 
[0131] The hinge cam 330 has, at one longitudinal 
portion thereof, a pair of vertically spaced mountain- 
shaped portions 331, and a valley-shaped portion 332 
defined between the mountain-shaped portions 331. is 
The valley-shaped portion 332 is def ined by a pair of 
facing cam surfaces respectively provided at the moun- 
tain-shaped portions 331. The mountain-shaped por- 
tion 232 of the hinge shaft 230 is engaged with the 
valley-shaped portion 332 of the hinge cam 330 in such 20 
a fashion that the cam surfaces of the hinge shaft 230 
are in contact with the cam surfaces of the mountain- 
shaped portions 331, respectively. The hinge cam 330 
is also provided at the other longitudinal portion thereof 
with a spring mounting protrusion 333 extending in the 25 
rotating axis direction. A guide protrusion 334 is pro- 
truded from a desired portion of the hinge cam 330. The 
guide protrusion 334 is received in the guide slot 134a 
of the hinge housing 10 so that it guides a straight slid- 
ing movement of the hinge cam 330 in the rotating axis 30 
direction during the opening and closing operation of 
the folder. 

[0132] The hinge spring 40 is installed between the 
hinge cam 330 and the bent extension 135 completely 
closing the end 132 of the hinge housing 10 in such a 35 
fashion that it is in contact with the hinge cam 330 at 
one end 41 thereof and with the bent extension 135 at 
the other end 42 thereof. Accordingly, the spring force of 
the hinge spring 40 is applied to the hinge cam 330 in 
the rotating axis direction, so that the hinge cam 330 40 
may sfide reciprocally in the rotating axis direction. 
[01 33] That is, the hinge cam 330 carries out a recip- 
rocal straight movement guided along the guide slot 
134a in the hinge housing 10 during the opening and 
closing operation of the folder while rotating together 45 
with the folder. At this time, the hinge shaft 230 is main- 
tained in a fixed state. During the reciprocal straight 
movement of the hinge cam 330. the hinge spring 40 is 
repeatedly compressed and expanded along the rotat- 
ing axis A1 . so 
[0134] When the apex of the mountain-shaped portion 
232 of the hinge shaft 230 comes into contact with the 
apexes of the mountain-shaped portions 331 of the 
hinge cam 330 during the opening and closing opera- 
tion of the folder, the hinge spring 40 is rendered to be 55 
in a maximum compression state. On the other hand, 
When the apex of the mountain-shaped portion 232 of 
the hinge shaft 230 comes into contact with the bottom 



of the valley-shaped potion 332 of the hinge cam 330, 
the hinge spring 40 is rendered to be in a maximum 
expansion state. 

[0135] In a state in which the folder is completely 
dosed, namely, completely folded, the mountain- 
shaped portion 232 of the hinge shaft 230 is completely 
engaged with the valley-shaped portion 332 of the hinge 
cam 330. Since the mountain-shaped portion 232 of the 
hinge shaft 230 is completely engaged with the valley- 
shaped portion 332 of the hinge cam 330 while being 
subjected to the spring force of the hinge spring 40 in 
this state, the folder is maintained at its completely 
closed state. 

[01 36] On the other hand, when the folder is hingably 
moved to be opened with respect to the phone body, the 
mountain-shaped portion 232 of the hinge shaft 230 is 
gradually separated from the valley-shaped portion 332 
of the hinge cam 330 while sliding on the cam surfaces 
of the mountain-shaped portions 331 of the binge cam 
330. In accordance with a further movement of the 
folder, the mountain-shaped portion 232 of the hinge 
shaft 230 comes, at its apex, into contact with the 
apexes of the mountain-shaped portions 331 of the 
hinge cam 330 and then engages again with the valley- 
shaped portion 332 of the hinge cam 330. In this state, 
the folder is completely open. Since the mountain- 
shaped potion 232 of the hinge shaft 230 is urged by the 
spring force of the hinge spring 40, the folder is main- 
tained at its completely opened state. 
[0137] The hinge housing 10, binge cam 330. and 
hinge spring 40 rotate along with the folder during the 
opening and closing operation of the folder. At this time, 
the hinge shaft 230 does not rotate because it is cou- 
pled to the associated side arm off the phone body. 
[0138] Since the hinge shaft 230 is fixed to the side 
arm of the phone body, the hinge cam 330 carries out a 
reciprocal straight sliding movement in a direction indi- 
cated by the arrow in Fig. 39 during the opening and 
closing operation of the folder. The reciprocal straight 
sliding movement off the hinge cam 330 is guided by the 
means comprising the longitudinally extending guide 
slot 134a formed at the bottom wall 134 of the hinge 
housing 10 and the guide protrusion 334 of the hinge 
cam 330. 

[0139] Figs. 40 and 41 illustrate a folder type portable 
phone equipped with a hinge mechanism having a con- 
figuration according to a ninth embodiment of the 
present invention. Rg. 40 is a perspective view illustrat- 
ing an on-hook state of the folder type portable phone 
whereas Fig. 41 is a perspective view illustrating an off- 
hook state of the portable phone. 
[0140] As shown in Figs. 40 and 41, the folder type 
portable phone includes a phone body 5000, a folder 
6000, and a hinge mechanism (not shown) adapted to 
mechanically couple the folder 6000 to the phone body 
5000. The folder 6000 can hinge about a rotating axis 
At by the hinge mechanism so that it is opened and . 
closed. The phone body 5000 includes an upper casing 
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frame 5001 and a lower casing frame 5002. An antenna 
unit 5005 is mounted to the upper end of the phone 
body 5000. On the upper end of the phone body 5000, 
a central arm 5010 is centrally formed. A pair of side 
arms 5020 are formed on the upper end of the phone 
body 5000 at opposite sides of the central arm 5010. A 
pair of slots 5015 are defined between the central arm 
5010 and the side arms 5020, respectively. Below the 
central arm 5010, an LCD unit 5030 is arranged on the 
phone body 5000. A key pad 5040 including a plurality 
of keys is arranged on the phone body 5000 below the 
LCD unit 5030. Below the key pad 5040, a microphone 
unit 5050 is installed in the phone body 5000. 
[01 41 ] An ear piece 60 1 0 is arranged at the upper por- 
tion of the folder 6000 coupled to the phone body 5000 
by the hinge mechanism. A pair of hinge sockets 6020 
are provided at an end of the folder 6000 opposite to the 
ear piece 6010. The hinge sockets 6020 are received in 
the slots 5015 of the phone body 5000. respectively, so 
that they are coupled to the hinge mechanism. 
[0142] Fig. 42 is a plan view illustrating the state in 
which the hinge module according to the ninth embodi- 
ment of the present invention is mounted to the upper 
casing frame of the phone body. Fig. 43 is a bottom view 
illustrating the hinge module mounted to the upper cas- 
ing frame. 

[0143] As shown in Figs. 42 and 43, the hinge mech- 
anism includes one hinge module M. This hinge module 
M is installed in the central arm 5010 of the phone body. 
[0144] In a state in which the hinge module M is 
mounted in the central arm 5010, shaft potions 202*1 
and 202-2 of the hinge module M are protruded into the 
slots 5015, respectively, as shewn in Fig. 42. In this 
state, the bottom wall 145 of the hinge module M is out- 
wardly exposed whereas the top wall of the hinge mod- 
ule M is hidden. 

[0145] Fig. 44 is an exploded perspective view illus- 
trating the configuration of the hinge module according 
to the ninth embodiment of the present invention. 
[0146] For reference, it is noted that the X-axis direc- 
tion in Fig. 44 corresponds to a horizontal direction, the 
Y-axis direction corresponds to a vertical direction, and 
the Z-axis direction corresponds to a rotating axis direc- 
tion. 

[0147] As shown in Fig. 44, the hinge module includes 
a hinge housing 10, a pair of hinge shafts 20-1 and 20- 
2, a pair of hinge cams 30-1 and 30-2, and a hinge 
spring 40. The hinge shafts 20-1 and 20-2 are symmet- 
rically arranged in the hinge housing 10 at opposite out- 
ermost positions when viewed in the direction of the 
rotating axis A1 , respectively. Inwardly from the hinge 
shafts 20-1 and 20-2, the hinge cams 30-1 and 30-2 are 
arranged in the hinge housing 10 in such a fashion that 
they face each other in the rotating axis Direction. The 
hinge spring 40 is disposed between the hinge cams 
30-1 and 30-2. r ^ 

[0148] The hinge housing 10 is partially opened at 
both ends thereof when viewed in the direction of the 



rotating axis A1 by a pair of lateral end walls, respec- 
tively. That is, circular holes 141a and 142a are formed 
through the end walls 1 41 and 1 42 of the hinge housing 
10 in order to allow respective shaft portions 202-1 and 

5 202-2 of the hinge shafts 20-1 and 20-2 to pass there- 
through. The hinge housing 10 is also completely 
opened at its upper end and is partially opened at its 
lower end. That is, the hinge housing 10 has an opening 
144 at its upper end, and a partially opened bottom wall 

w 145 at its lower end. The hinge housing 10 also has ver- 
tical walls 146 at both ends thereof when viewed in the 
X-axis direction. The bottom wall 1 45 has a pair of guide 
slots 145a (shown in Fig. 45) extending in the Z-axis 
direction (namely, the rotating axis direction). The hinge 

is housing 10 has flat surfaces 146 at respective upper 
surfaces of the walls 143 and 144. The hinge housing 
10 is also provided with round surfaces 147 at respec- 
tive upper surfaces of the end walls 141 and 142. 
[0149] The hinge shafts 20-1 and 20-2, which are 

20 symmetrically arranged in the hinge housing 10, have 
shaft portions 202-1 and 202-2 at their one-end por- 
tions, respectively. The shaft portion 202-1 has a pair of 
opposite flat surfaces 203-1 and a pair of opposite 
curved surfaces 204-1 whereas the shaft portion 202-2 

25 has a pair of opposite flat surfaces 203-2 and a pair of 
opposite curved surfaces 204-2. The hinge shaft 20-1 
and 20-2 also have mountain-shaped portion 201 -1 and 
201-2 each extending horizontally (namely, in the X-axis 
direction) while having a pair of vertically opposite cam 

30 surfaces. In the state in which the hinge shafts 20-1 and 
20-2 are mounted in the hinge housing 10, the shaft por- 
tions 202-1 and 202-2 are exposed outwardly from the 
hinge housing 10 though the holes 141a and 142a, 
respectively. 

35 [0150] The hinge cam 30-1, which is arranged in such 
a fashion that it faces the hinge shaft 20-1 , has, at one 
longitudinal portion thereof, a pair of vertically spaced 
mountain-shaped portions 301-1. and a valley-shaped 
portion 302-1 defined between the mountain-shaped 

40 portions 301-1. The valley-shaped portion 302-1 is 
defined by a pair of facing cam surfaces respectively 
provided at the mountain-shaped portions 302-1. The 
mountain-shaped portion 201 -1 of the hinge shaft 20-1 
is engaged with the valley-shaped portion 302-1 of the 

45 hinge cam 30-1 in such a fashion that the cam surfaces 
of the hinge shaft 20-1 are in contact with the cam sur- 
faces of the mountain-shaped portions 201-1, respec- 
tively. The hinge cam 30-1 is also provided at the other 
longitudinal portion thereof with a spring mounting pro- 

so trusion 303-1 extending in the rotating axis direction. A 
guide protrusion 304-1 is protruded from a desired por- 
tion of the hinge cam 30-1 . The guide protrusion 304-1 
is received in the associated guide slot 145a of the 
hinge housing 10 so that it guides a straight sliding 

55 movement of the hinge cam 30-1 in the rotating axis 
direction during the opening and closing operation of 
the folder. The hinge cam 30-2, which is e/ifenged in .. 
such a fashion that it faces the hinge shaft 20-2, has the 
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same construction as the hinge cam 30-1. That is, the 
hinge cam 30-2 has a pair of vertically spaced moun- 
tain-shaped portions 301-2, and a valley-shaped por- 
tion 302-2 defined between the mountain-shaped 
portions 301-2. The valley-shaped portion 302-2 is 
defined by a pair of facing cam surfaces respectively 
provided at the mountain-shaped portions 302-2. The 
mountain-shaped portion 201-2 of the hinge shaft 20-2 
is engaged with the valley-shaped portion 302-2 of the 
hinge cam 30-2 in such a fashion that the cam surfaces 
of the hinge shaft 20-2 are in contact with the cam sur- 
faces of the mountain-shaped portions 201-2, respec- 
tively. The hinge cam 30-2 is also provided at the other 
longitudinal portion thereof with a spring mounting pro- 
trusion 303-2 extending in the rotating axis direction A 
guide protrusion 304-2 (shown in Rg. 48) is protruded 
from a desired portion of the hinge cam 30-2. The guide 
protrusion 304-2 is received in the associated guide slot 
145a of the hinge housing 10 so that it guides a straight 
sliding movement of the hinge cam 30-2 in the rotating 
axis direction during the opening and closing operation 
of the folder. 

[0151] In the state in which the hinge shafts 20-1 and 
20-2 are arranged in position in the hinge housing 10, 
their mountain-shaped portions 201-1 and 201-2 are 
engaged with the valley-shaped portions 302-1 and 
302-2 of the associated hinge cams 30-1 and 30-2. 
[01 52] In this state, the hinge spring 40, which is dis- 
posed between the hinge cams 30-1 and 30-2, are in 
contact with respective annular surfaces 305-1 and 305- 
2 of the hinge cams 30-1 and 30-2 at opposite ends 42 
and 41 , respectively. Accordingly, the spring force of the 
hinge spring 40 is applied to the hinge cams 30-1 and 
30-2 in opposite directions along the rotating axis A1 , so 
that the hinge cams 30-1 and 30-2 may slide recipro- 
cally in the rotating axis direction. In other words, the 
hinge spring 40 is expanded and compressed in the 
rotating axis direction. 

[0153] Figs. 45 and 46 show the state in which the 
hinge shafts 20-1 and 20-2, hinge cams 30-1 and 30-2 
and hinge spring 40 are assembled together in the 
hinge housing 10. 

[0154] As shown in Figs. 45 and 46. the hinge shafts 
20-1 and 20-2 are symmetrically arranged in the hinge 
housing 10 at opposite outermost positions when 
viewed in the direction of the rotating axis A1, respec- 
tively, in such a fashion that they are rotatabie with 
respect to the hinge housing 10. InwanSy from the hinge 
shafts 20-1 and 20-2. the hinge cams 30-1 and 30-2 are 
arranged in the hinge housing 10 in such a fashion that 
they are slidable along the guide slots 145a. respec- 
tively. The hinge spring 40 is disposed between the 
hinge cams 30-1 and 30-2 in such a fashion that they 
are compressed and expanded along the rotating axis 
direction. 

[0155] The mourttai reshaped portions 201 -1 and 201 - 
2 of the hinge shafts 20-1 and 20-2 extend horizontally 
in such a fashion that the cam surfaces of each moun- 



tain-shaped portion are vertically opposite to each 
other. The valley-shaped portions 302-1 and 302-2 of 
the hinge cams 30-1 and 30-2 also extend horizontally 
in such a fashion that the cam surfaces defining each 
5 valley-shaped portion face each other in the vertical 
direction. The hinge spring 40 extends in the rotating 
axis direction. 

[0156] Now, the process for assembling the hinge 
module M having the above mentioned configuration to 

io the central arm 5010 of the phone body will be 
described in conjunction with Rg. 47. The hinge module 
M, which is in an independently assembled state, is 
mounted to the central arm 5010 in such a fashion that 
their shaft portions 202-1 and 202-2 extend outwardly 

15 through holes 501 1 formed at opposite ends of the cen- 
tral arm 5010. respectively. In this state, the hinge mod- 
ule M is supported by the central arm 5010 at opposite 
ends thereof correspond ng to the shaft portions 202-1 
and 202-2. The central arm 501 0 has a semi-cylindrical 

20 shape at its upper wall so that it conforms to the hinge 
housing 10. 

[01 57] The hinge sockets 6020 of the folder 6000 are 
received in the slots 5015 of the phone body 5000 
defined between the central arm 5010 and the side 

25 arms 5020 in such a fashion that they are fitted around 
the shaft portions 202-1 and 202-2, respectively. Thus, 
the folder 6000 is hingably mounted to the phone body 
5000 by the hinge mechanism. When the folder 6000 
carries out an opening or closing movement about the 

30 rotating axis A1, the hinge shafts 202-1 and 202-2 
rotate in a direction indicated by the arrow b in Rg. 48 
along with the folder 6000. By virtue of the rotation of 
the hinge shafts 202-1 and 202-2, the hinge cams 30-1 
and 30-2 carry out a reciprocal straight movement in a 

35 direction indicated by the arrow c in Rg. 48 while sliding 
on the hinge shafts 202-1 and 202-2, respectively. At 
this time, the hinge spring 40 is expanded or com- 
pressed in accordance with the sliding movements of 
the hinge cams 30-1 and 30-2. 

40 [0158] As mentioned above, the sliding movements of 
the hinge cams 30-1 and 30-2 are guided by their guide 
protrusions 304-1 and 304-2 received in the guide slots 
145a. When the hinge cams 30-1 and 30-2 move toward 
each other, the hinge spring 40 is compressed. On the 

45 other hand, when the hinge cams 30-1 and 30-2 move 
away from each other, the hinge spring 40 is expanded 
by its resilience. 

[0159] As mentioned above and as shown in Rg. 49, 
the shaft portions 202-1 and 202-2 are protruded into 

so the slots 5015 in a state in which the hinge module (not 
shown in Rg. 49) is assembled to the central arm 5010. 
The protruded shaft portions 202-1 and 202-2 are fitted 
in the hinge sockets 6020 of the folder 6000. Each hinge 
socket 6020 has a hole 6021 for receding an associated 

55 one of the shaft portions 202-1 and 202-2. The hole 

6021 has the same shape a? the associated shaft por- 
tion. That is, the hole 6021 has a pair of as n=C sarfcees 

6022 and a pair of flat surfaces 6023. 
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[01 60] As apparent from the above description, in the 
folder type portable phone equipped with the hinge 
mechanism according to the ninth embodiment of the 
present invention, the folder 6000 is coupled to the 
hinge module mounted in the central arm 5010 of the 
upper casing frame 5001 in such a fashion that it carries 
out an opening and closing movement. In accordance 
with the illustrated hinge mechanism of the present 
invention, the opening and closing angle range of the 
folder 6000 is limited up to about 160°. However, the 
opening and dosing angle range of the folder 6000 may 
be varied by varying the engaging position of each 
hinge shaft with respect to the associated hinge cam in 
a state in which the folder 6000 is mounted to the phone 
body 5000 by the hinge mechanism. Alternatively, the 
opening and dosing angle range of the folder 6000 may 
be varied by varying the angular position of the hole 
6021 formed at each hinge socket 6020. 
[0161] Fig. 50 is a cross-sectional view illustrating the 
hinge module M in which the hinge shafts 20-1 and 20- 
2 and the hinge cams 30-1 and 30-2 are asymmetrically 
mounted in the hinge housing 10 in such a fashion that 
the engaging position of the hinge shaft 20-2 with 
respect to the associated hinge cam 30-2 ts varied from 
that of Fig. 48 in a state in which the folder 6000 is 
mounted to the phone body 5000 by the hinge module 
M. 

[01 62] In this case, the hinge shaft 20-1 is horizontally 
arranged in such a fashion that the cam surfaces of the 
mountain-shaped portion 201-1 thereof are vertically 
opposite to each other whereas the hinge shaft 20-2 is 
vertically arranged in such a fashion that the cam sur- 
faces of the mountain-shaped portion 201-2 thereof are 
horizontally opposite to each other, as shewn in Fig. 50. 
When the folder 6000 is mounted to the phone body 
5000 by the hinge module M, the shaft portion 201 -2 of 
the hinge shaft 20-2 is fitted in the associated hinge 
socket 6020 of the folder 6000 in a state in which its 
engaging position with respect to the associated hinge 
cam 30-2 is varied from that of Fig. 48. Accordingly, it is 
possible to vary the opening and closing angle range of 
the folder 6000 from that in the case of Fig. 48. This may 
also be achieved by forming the hole of the hinge socket 
receiving the shaft portion 201-2 of the hinge shaft 20-2 
in such a fashion that it is angularly shifted from that in 
the case of Fig. 48. Thus, a variety of opening and dos- 
ing angle ranges can be implemented for the folder. 
[0163] Fig. 51 is a perspective view illustrating a hinge 
module having a configuration according to a tenth 
embodiment of the present invention. The hinge module 
of this embodiment has the same configuration as that 
of the ninth embodiment, except for the conf iguration of 
the hinge housing 10. The hinge housing 10 accord ng 
to the tenth embodiment has a conf iguration capable of 
achieving an improvement in the efficiency of the 
assembling process. Now, this hinge housing will be 
described in detail, in conjunction with Fig. 51. 
[0164] As shown in Fig. 51, a hinge cover 50 is assem- 



bled to the hinge housing 10. The hinge cover 50 serves 
to protect the hinge shafts, hinge cams, and hinge 
spring received in the hinge housing 10. 
[0165] The hinge cover 50 extends longitudinally 

5 (namely, in the direction of a rotating axis A1 ) and has a 
Oshaped cross section. That is, the hinge cover 50 has 
opposite longitudinal ends 501 having a C shape. The 
hinge covet 50 is hingably coupled to the hinge housing 
10 by a hinge means. The hinge means comprises a 

10 pair of hinge protrusions 503 provided at both ends 501 
of the hinge cover 50, and a pair of hinge holes 148 pro- 
vided at both end walls 141 and 142 of the hinge hous- 
ing 10. The hinge protrusions 503 are engaged with the 
hinge holes 148, thereby causing the hinge cover 50 to 

is be hingably coupled to the hinge housing in such a fash- 
ion that the hinge cover 50 hinges about a rotating axis 
A2. 

[0166] In order to maintain the hinge cover 50 in a 
state dosing the hinge housing 10, at least one locking 

20 protrusion 502 is provided at an end 504 of the hinge 
cover 50 opposite to the hinge protrusions 503 when 
viewed in the X-axis direction. At least one locking hole 
143a is also formed at the wall 143 of the hinge housing 
10 so that it engages with the locking protrusion 502. 

25 Since the hinge cover 50 can hinge with respect to the 
hinge housing 10 in accordance with the tenth embodi- 
ment of the present invention, it is possible to achieve 
an improvement in the efficiency of the assembling 
process. In addition, there is convenience in regard to 

30 maintenance and repair of the hinge module. 

[01 67] Fig. 52 is a perspective view illustrating a hinge 
module having a configuration according to an eleventh 
embodiment of the present invention. The hinge module 
of this embodiment has the same configuration as that 

35 of the ninth embodiment except for the configuration of 
the hinge housing 10. The hinge housing 10 according 
to the tenth embodiment has a configuration capable of 
achieving an improvement in the effidency of the 
assembling process. Now, this hinge housing will be 

40 described in detail, in conjunction with Fig. 52. 

[0168] As shown in Fig. 52, a hinge cover 50 is inte- 
grally connected to the hinge housing 1 0 by a connect- 
ing member 510 serving as a hinge means. This hinge 
means 510 is made of a plastic material while having a 

45 structure having a small thickness. Accordingly, the 
hinge means 510 exhforts a flextoility desired to hinge 
the hinge cover 50 about a rotating axis A2. 
[0169] The hinge means 510 is integrally molded with 
the hinge housing 10 and hinge cover 20. 

so [0170] The hinge cover 50 extends longitudinally 
(namely, in the direction of a rotating axis A1) and has a 
Oshaped cross section. In order to maintain the hinge 
cover 50 in a state closing the hinge housing 10, at least 
one locking protrusion 502 is provided at an end 504 of 

55 the hinge cover 50 opposite to the hinge means 510 
when viewed in the X-axis olrection. At least one locking 
hole 143a is also formed at the wall 143 oi rv= hinge 
housing 1 0 so that it engages with the locking protrusion 
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502. 

[0171] As apparent from various embodiments of the 
present invention as mentioned above, the hinge mech- 
anism of the present invention is assembled in a partic- 
ular manner capable of achieving an improvement in the s 
efficiency of the assembling process, as compared to 
conventional hinge mechanisms. That is, in the hinge 
mechanism of the present invention, the hinge cover 
adapted to cover the top of the hinge housing is hinga- 
Wy coupled to the hinge housing. This configuration pro- 10 
vides convenience in regard to the assembling process. 
The hinge mechanism of the present invention also pro- 
vides an improvement in the compactness of products. 
Also, the hinge mechanism of the present invention can 
carry out stable opening and closing operations which is 
are important for folder type and flip type portable 
phones because it includes hinge modules symmetri- 
cally arranged. The hinge mechanism of the present 
invention, which has been described as being applied to 
folder type and flip type portable phones, is also appli- 20 
cable to any portable terminals. 
[0172] While this invention has been described in con- 
nection with what is presently considered to be the most 
practical and preferred embodiment it is to be under- 
stood that the invention is not limited to the disclosed 25 
embodiment, but, on the contrary, it is intended to cover 
various modifications within the spirit and scope of the 
appended claims. 

Claims 30 

1. In a portable phone including a phone body, a 
cover, and a hinge mechanism adapted to mechan- 
ically couple the cover to the phone body, the hinge 
mechanism comprising: 35 

at least one hinge module mounted to said 
phone body and adapted to hinge said cover 
with respect to said phone body for opening 
and closing said cover, said hinge module com- 40 
prising: 

a hinge housing having a bottom wall, and 
a pair of opposite lateral end walls spaced 
from each other in a rotating axis direction, 45 
one of said lateral walls having a hole, said 
hinge housing being completely opened at 
an upper end thereof and also having a 
pair of opposite longitudinal end walls 
spaced from each other in a cfirection nor- so 
mal to said rotating axis direction; 
a hinge shaft having a mountain-shaped 
portion provided with a pair of opposite 
cam surfaces at one longitudinal portion 
thereof and a shaft portion at the other Ion- 55 
grtudinal portion thereof said shaft portion 
being provided at a free end thereof with a 
pair of opposite circumferential flat sur- 



faces and a pair of opposite circumferential 
curved surfaces, said hinge shaft bang 
arranged in said hinge housing in such a 
fashion that said shaft portion extends 
through said hole of said hinge housing 
outwardly from said hinge housing and is 
coupled to said cover, so that it rotates 
together with said cover; 
a hinge cam arranged in said hinge hous- 
ing in such a fashion that it faces said 
hinge shaft in said rotating axis direction, 
said hinge cam having, at one longitudinal 
portion thereof, a pair of mountain-shaped 
protrusions respectively provided with fee- 
ing cam surfaces defining a valley-shaped 
portion therebetween and, at the other lon- 
gitudinal portion thereof, a mounting pro- 
trusion extending in said rotating axis 
direction, said hinge cam engaging at said 
valley-shaped potion with said mountain- 
shaped potion of said hinge shaft in such a 
fashion that it slides straight in said rotating 
axis direction in accordance with said rota- 
tion of said hinge shaft; 
a hinge spring arranged in said hinge 
housing in said rotating axis direction in 
such a fashion that it is mounted to said 
mounting protrusion of said hinge cam at 
one end thereof and is in contact with the 
other lateral end wall of said hinge housing 
at the other end thereof, said hinge spring 
serving to urge said hinge cam toward said 
hinge shaft in said rotating axis direction; 
and 

means for guiding said straight sliding 
movement of said hinge cam in said rotat- 
ing axis direction. 

2. The hinge mechanism according to Claim 1, 
wherein said at least one hinge module comprises 
two hinge modules mounted in a receiving potion of 
said phone body in such a fashion that they are 
symmetric to each other. 

3. The hinge mechanism according to Claim 1, 
wherein said at least one hinge module comprises 
two hinge modules mounted in a receiving potion of 
said phone body in such a fashion that they are 
asymmetric to each other. 

4. The hinge mechanism according to Claim 1, 
wherein said at least one fringe module comprises 
a single hinge module mounted in a receiving por- 
tion of said phone body. 

5. The hinge mechanism according to Claim 1 , further 
comprising: 
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a hinge cover mounted to said hinge housing 
and adapted to dose said opened upper end of 
said hinge housing. 

6. The hinge mechanism according to Claim 5. s 
wherein said hinge cover has means for coupling 
said hinge cover to said hinge housing in a state 
dosing said opened upper end of said hinge hous- 
ing. 

10 

7. In a flip type portable phone including a phone 
body, a flip cover, and a hinge mechanism adapted 
to mechanically couple the ffip cover to the phone 
body, the hinge mechanism comprising: 

15 

a pair of hinge modifies mounted to said phone 
body in such a fashion that they are symmetric 
to each other and adapted to hinge said ffip 
cover with respect to said phone body for open- 
ing and closing said ffip cover, each of said 20 
hinge modules comprising: 

a hinge housing having a bottom wall, and 
a pair of opposite lateral end walls spaced 
from each other in a rotating axis direction, 25 
one of said lateral walls having a hole, said 
hinge housing being completely opened at 
an upper end thereof and also having a 
pair of opposite longitudinal end walls 
spaced from each other in a direction nor- 30 
mal to said rotating axis direction, one of 
said longitudinal end wails having at least 
one engagement hole; 
a hinge shaft having a mountain-shaped 
portion provided with a pair of opposite 35 
cam surfaces at one longitudinal portion 
thereof and a shaft portion at the other lon- 
gitudinal portion thereof, said shaft portion 
being provided at a free end thereof with a 
pair of opposite circumferential flat sur- 40 
faces and a pair of opposite drcumfererrtial 
curved surfaces, said hinge shaft being 
arranged in said hinge housing in such a 
fashion that said shaft portion extends 
though said hole of said hinge housing out- 45 
wardly from said hinge housing and is cou- 
pled to said ftp cover, so that it rotates 
together with said flip cover; 
a hinge cam arranged in said hinge hous- 
ing in such a fashion that it faces said so 
hinge shaft in said rotating axis direction, 
said hinge cam having, at one longitudinal 
portion thereof, a pair of mountain-shaped 
protrusions respectively provided wfth fac- 
ing cam surfaces defining a valley-shaped ss 
portion therebetween, and, at the other 
longitudinal portion thereof, - a ^-mounting 
protrusion extending in said rotating axis 



direction, said hinge cam engaging at said 
valley-shaped portion with said mountain- 
shaped portion of said hinge shaft in such 
a fashion that it slides straight in said rotat- 
ing axis direction in accordance with said 
rotation of said hinge shaft; 
a hinge spring arranged in said hinge 
housing in said rotating axis direction in 
such a fashion that it is mounted to said 
mounting protrusion of said hinge cam at 
one end thereof and is in contact with the 
other lateral end wall of said hinge housing 
at the other end thereof, said hinge spring 
serving to urge said hinge cam toward said 
hinge shaft in said rotating axis direction; 
a hinge cover hingably mounted to said 
hinge housing and adapted to close said 
opened upper end of said hinge housing, 
said hinge cover being provided at one lon- 
gitudinal end thereof with hinge means for 
hinging said hinge cover with respect to 
said hinge housing and at the other longi- 
tudinal end thereof with at least one 
engagement protrusion adapted to engage 
with said engagement hole of said hinge 
housing in a state in which said hinge 
cover doses said opened upper end of 
said hinge housing; and 
means for guiding said straight sliding 
movement of said hinge cam in said rotat- 
ing axis direction. 

8. The hinge mechanism according to Claim 7, 
wherein said hinge means comprises a pair of 
hinge protrusions respectively protruded from 
opposite lateral ends of said hinge cover, and a pair 
of hinge holes respectively formed at said lateral 
end wails of said hinge housing and engaged with 
said hinge protrusions. 

9. The hinge mechanism according to Claim 7, said 
hinge means comprises a connecting member for 
connecting said hinge cover to said hinge housing, 
said connecting member being made of a plastic 
material while having a structure having a small 
thickness to exhtort a flexibility. 

10. In a portable phone induding a phone body, a 
cover, and a hinge mechanism adapted to mechan- 
ically couple the cover to the phone body, the hinge 
mechanism comprising: 

a hinge housing having a bottom wall, and a 
pair of opposite lateral end walls spaced from 
each other in a rotating axis direction, one of 
said lateral walls having a hole, said hinge 
housing being completely opened at an upper 
end thereof and also having a pair of opposite 



20 



39 



EP0 961457 A2 



40 



longitudinal end wails spaced from each other 
in a direction normal to said rotating axis direc- 
tion, and a mountain-shaped protrusion pro- 
truded from the other one of said lateral walls 
into the interior of said hinge housing in said 5 
rotating axis direction and provided with a pair 
of opposite cam surfaces; 
a hinge shaft having, at one longitudinal portion 
thereof, a shaft portion, and, at the other longi- 
tudinal portion thereof, a pair of mountain- 10 
shaped protrusions respectively provided with 
facing cam surfaces defining a valley-shaped 
portion therebetween, said hinge shaft being 
arranged in said rotating axis direction in said 
hinge housing in such a fashion that said shaft is 
portion extends through said hole of said hinge 
housing outwardly from said hinge housing and 
is coupled to said cover, so that it rotates 
together with said cover; and 
a hinge spring arranged in said hinge housing 20 
in said rotating axis direction in such a fashion 
that it is in contact with said one lateral end wall 
of said hinge housing at one end thereof and 
with a desired portion of said hinge shaft at the 
other end thereof while being f itted around said 25 
shaft portion of said hinge shaft, said hinge 
spring saving to urge said hinge shaft toward 
said mountain-shaped portion of said hinge 
housing in said rotating axis direction while 
being compressed and expanded in said rotat- 30 
ing axis direction. 

11. In a folder type portable phone including a phone 
body provided with a pair of symmetric side arms, a 
folder provided with a central hinge arm interposed 35 
between the side arms, and a hinge mechanism 
mounted in the central hinge arm and adapted to 
mechanically couple the folder to the phone body, 
the hinge mechanism comprising: 

40 

a hinge housing having a bottom wall, and a 
pair of opposite lateral end walls spaced from 
each other in a rotating axis direction, one of 
said lateral walls having a hole, said hinge 
housing being completely opened at an upper 45 
end thereof and also having a pair of opposite 
longitudinal end walls spaced from each other 
in a direction normal to said rotating axis direc- 
tion; 

a hinge shaft having a mountain-shaped por- 50 
tion provided with a pair of opposite cam sur- 
faces at one longitudinal portion thereof and a 
shaft portion at the other longitudinal portion 
thereof, said hinge shaft being arranged in said 
hinge housing in such a fashion that said shaft 55 
portion extends through said hole of said hinge 
housing outwardly from said hinge housing and 
is coupled to said folder, so that it rotates 



together with said folder, said hinge shaft also 
having an annular stepped portion arranged 
between said mountain-shaped portion and 
said shaft portion and adapted to prevent said 
hinge shaft from being separated from said 
hinge housing through said hole of said hinge 
housing; 

a hinge cam arranged in said hinge housing in 
such a fashion that it faces said hinge shaft in 
said rotating axis direction, said hinge cam 
having, at one longitudinal portion thereof, a 
pair of mountain-shaped protrusions respec- 
tively provided with facing cam surfaces defin- 
ing a valley-shaped portion therebetween, and, 
at the other longitudinal portion thereof, a 
spring mounting protrusion extending in said 
rotating axis direction, said hinge cam engag- 
ing at said valley-shaped portion with said 
mountain-shaped portion of said hinge shaft in 
such a fashion that it slides straight in said 
rotating axis direction in accordance with said 
rotation of said hinge shaft; 
a hinge spring arranged in said hinge housing 
in said rotating axis direction in such a fashion 
that it is mounted to said spring mounting pro- 
trusion of said hinge cam at one end thereof 
and is in contact with the other lateral end wall 
of said hinge housing at the other end thereof, 
said hinge spring serving to urge said hinge 
cam toward said hinge shaft in said rotating 
axis direction; and 

means for guiding said straight sliding move- 
ment of said hinge cam in said rotating axis 
direction. 

12. The hinge mechanism according to Claim 11, fur- 
ther comprising means for mounting a magnet, said 
means being provided at said hinge housing. 

13. The hinge mechanism according to Claim 12, 
wherein said magnet mounting means comprises: 

an extension extending horizontally from one of 
said longitudinal end walls of said hinge hous- 
ing at an upper end of said one of said longitu- 
dinal end walls; and 

a recess formed at an upper surface of said 
extension and adapted to fit said magnet 
therein. 

14. In a folder type potable phone including a phone 
body, a folder provided with a central hinge arm, 
and a hinge mechanism mounted in the central 
hinge arm and adapted to mechanically couple the 
folder to the phone body, the hinge mechanism 
comprising: 

a hinge housing made of a metal materiai, said 
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hinge housing having a completely closed top 
wall, a partially opened bottom wall, and a tat- 
era! end wall arranged at one end thereof when 
viewed in a rotating axis direction and partially 15. 
opened by a hole formed therethrough, said 5 
hinge housing being completely opened at the 
other end thereof when viewed in said rotating 
axis direction and also having a pair of opposite 
longitudinal end walls spaced from each other 
in a direction normal to said rotating axis direc- w 
tion, and an extension extending from said top 
wail in said rotating axis direction at said other 
end of said hinge housing, said extension 
being bent to ctose said other end of said hinge 
housing; 1S 
a hinge shaft having a mountain-shaped por- 
tion provided with a pair of opposite cam sur- 
faces at one longitudinal portion thereof and a 
shaft portion at the other longitudinal portion 
thereof, said hinge shaft being arranged in said 20 
hinge housing in such a fashion that said shaft 
portion extends through said hole of said hinge 
housing outwardly from said hinge housing and 
is coupled to said folder, so that it rotates 
together with said folder, said hinge shaft also 25 
having an annular stepped portion arranged 
between said mountain-shaped portion and 
said shaft portion and adapted to prevent said 
hinge shaft from being separated from said 
hinge housing through said hole of said hinge 30 
housing; 

a hinge cam arranged in said hinge housing in 
such a fashion that it faces said hinge shaft in 
said rotating axis direction, said hinge cam 
having, at one longitudinal portion thereof, a 35 
pair of mountain-shaped protrusions respec- 
tively provided with facing cam surfaces defin- 
ing a valley-shaped portion therebetween, and, 
at the other longitudinal portion thereof, a 
spring mounting protrusion extending in said 40 
rotating axis direction, said hinge cam engag- 
ing at said valley-shaped portion with said 
mountain-shaped portion of said hinge shaft in 
such a fashion that it slides straight in said 
rotating axis direction in accordance with said 45 
rotation of said hinge shaft; 
a hinge spring arranged in said hinge housing 
in said rotating axis direction in such a fashion 
that it is mounted to said spring mounting pro- 
trusion of said hinge cam at one end thereof so 
and is in contact with said extension closing 
said other end of said hinge housing at the 
other end thereof, said hinge spring serving to 
urge said hinge cam toward said hinge shaft in 
said rotating axis direction while being com- 55 
pressed and expanded in said rotating axis 
direction; and 

means for guicfirtg said straight sliding move- 



ment of said hinge cam in said rotating axis 
direction. 

In a folder typo portable phone including a phone 
body provided with a central arm, a pair of side 
arms arranged at opposite sides of the central arm, 
and a pair of slots each defined between the central 
arm and an associated one of the side arms, a 
folder provided with a pair of hinge sockets respec- 
tively fined in the slots, and a hinge mechanism 
mounted in the central arm and adapted to 
mechanically couple the folder to the phone body, 
the hinge mechanism comprising: 

a hinge housing extending in a rotating axis 
direction and having a partially opened bottom 
wall, a pair of lateral end walls respectively 
arranged at opposite ends thereof when 
viewed in said rotating axis direction and par- 
tially opened by holes formed therethrough, 
said hinge housing being completely opened at 
an upper end thereof and also having a pair of 
opposite longitudinal end walls spaced from 
each other in a direction normal to said rotating 
axis direction; 

a pair of hinge shafts each having a mountain- 
shaped portion provided with a pair of opposite 
cam surfaces at one longitudinal portion 
thereof and a shaft portion at the other longitu- 
dinal portion thereof, said shaft portion being 
provided at a free end thereof with a pair of 
opposite circumferential flat surfaces and a pair 
of opposite circumferential curved surfaces, 
said hinge shafts being symmetrically arranged 
in said hinge housing in such a fashion that 
said shaft portions thereof extend through said 
holes of said hinge housing outwardly from 
said hinge housing and are coupled to said 
hinge sockets of said folder, respectively, so 
that they rotate together with said folder; 
a pair of hinge cams arranged in said hinge 
housing in such a fashion that they face said 
hinge shafts in said rotating axis direction, 
respectively, each of said hinge cams having, 
at one longitudinal portion thereof, a pair of 
mountain-shaped protrusions respectively pro- 
vided with facing cam surfaces defining a val- 
ley-shaped portion therebetween, and, at the 
other longitudinal portion thereof, a mounting 
protrusion extending in said rotating axis direc- 
tion, each of said hinge cams engaging at said 
valley-shaped portion thereof with said moun- 
tain-shaped portion of an associated one of 
said hinge shafts in such a fashion that it slides 
straight in sad rotating axis direction in accord- 
ance with said rotation of said associated hinge ... 
shaft: 

a hinge spring arranged in said hinge housing 
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in said rotating axis direction in such a fashion 
that it is mounted to said mounting protrusions 
of said hinge cams at opposite ends thereof, 
said hinge spring serving to urge said hinge 
cams toward said hinge shafts respectively 5 
engaged with said hinge cams in said rotating 
axis direction while being compressed and 
expanded in said rotating axis direction; and 
means for guiding said straight sliding move- 
ments of said hinge cams in said rotating axis 10 
direction. 
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